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ABSTRACT
This study attempts to provide a better understanding of 
factors affecting rice farm productivities in the Krian rice growing 
area. It also supplies additional material for the regional study of 
one of the oldest irrigation schemes in Malaysia.
The application of multiple regression analysis to sample 
cross-section input-output data resulted in the explanation of a 
statistically significant percentage of variation in gross padi pro­
duction. Conventional analysis merely makes statements of management 
effects. The differences between average and frontier production 
function underscores differences in managerial ability of farmers 
operating on the frontier compared to those operating on the outer 
bound. This analysis takes cognizance of management effects by way of 
management entered as explicit variables. The theoretical consider­
ation therefore means that average and frontier functions are the same; 
any differences that exist are due to differences in management ability 
and random disturbances. The inclusion of management ability 
marginally improved the fit of the Cobb-Douglas function. Significant 
and substantial resource productivity differences were found between 
management groups. As such, extension induced technical change to 
increase farm output is likely to widen this gap and accelerate the 
degree of relative performance, given the existing technique of the 
extension programme. Extension strategies and programmes therefore 
must take cognizance of this fact. The reluctant adopters of modern 
technology must not be neglected in favour of the much more advanced
adopters.
(viii)
The recognition should also be given to land, soil and 
irrigation quality which contribute the major share of the explanation 
in variation. The strategy therefore is to identify areas where pro­
ductivity can be increased. Fertiliser and management ability factors 
seems the obvious choice. Research needs to be conducted to further 
improve fertiliser productivity. Extension strategies developed should 
likewise aim at improving the management ability of all farmers, with 
special attention given to the less modem farmers. Religious, social 
and other economic factors must also be analysed to provide a general
framework of understanding of factors apart from those already discussed.
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CHAPTER 1
INTRODUCTION
1.1 The Importance of the Agricultural Sector in Malaysia's Economy
The Primary Sector occupies a dominant position in the Malaysian 
economy. It generates the major share of the Gross Domestic Product, 
and it is in this sector that the vast majority of the population earn 
their living. The important role played by the primary sector is 
indicated in Table 1.1 Until 1969, it contributed more than 40 per 
cent to total Gross Domestic Product, however since 1970 its share of 
the total GDP slowly declined to around 33 per cent in 1974. On the 
employment side, as shown in Table 1.2, more than 52 per cent of the 
Malaysian labour force earn their living in the Agricultural Sector, 
or more than 54 per cent in the Primary Sector.
Another feature of the Malaysian economy is the heavy dependence 
on exports. In most years, exports account for about 45 per cent of 
GNP [Second Malaysian Plan, 1971]. Consequently income and employment 
are highly dependent on the trends in export quantities and prices. 
Malaysia is now the largest producer and exporter of natural rubber, 
tin and palm oil. Table 1.3 gives the breakdown of exports by major 
commodities. Rubber and tin remained the two leading export earners, 
contributing nearly 60 per cent of all receipts from commodity exports 
in 1966, but their contribution declined to around 43 per cent of the 
total in 1974. In the case of rubber, the decline is due to weaknesses 
of the rubber prices (except for brief periods in the last quarter of 
1973 and the first half of 1974). Since 1966, the export earnings from 
palm oil and petroleum have increased substantially. Oil palm plantings
TABLE 1.1
GROSS DOMESTIC PRODUCT BY SECTOR (SELECTED YEARS) 
($ million)*
Y E A R
SECTOR 1965 1967 1969 1970 1971 1972 1973 1974
($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%)
Agriculture, forestry 
and fishing 2066 31.5 2269 31.3 2704 33.5 3125 31.4 3178 30.2 3056 26.9 4184 30.5 4125 28.5
Agriculture and 
livestock 856 13.1 902 12.4 1056 13.1 1278 12.9 1396 13.3 1398 12.3 1537 11.3 1698 11.7
Rubber planting 988 15.1 1056 14.6 1311 16.2 1042 10.5 942 8.9 873 7.7 1487 10.8 1384 9.6
Forestry 84 1.3 110 1.5 141 1.8 520 5.2 532 5.1 491 4.3 852 6.2 719 5.0
Fishing 138 2.1 201 2.8 196 2.4 282 2.8 308 2.9 294 2.6 308 2.2 324 2.2
Mining and quarrying 587 9.0 627 8.7 623 7.7 580 5.8 620 5.9 685 6.1 712 5.2 715 4.9
Primary Sector 2653 40.5 2896 40.0 3327 41.2 3705 37.2 3798 36.1 3741 33.0 4896 35.7 4840 33.4
Manufacturing 682 861 1007 1354 1467 1687 2116 2412
Construction 269 289 318 384 430 477 601 698
Electricity, water and 
sanitary services 150 185 205 254 270 300 343 378
Transport, storage and 
connnuni cat ions 284 300 312 440 465 487 542 591
Ownership and dwellings 292 313 334 460 472 498 535 479
Wholesale and retail trade 1004 1041 1113 1407 1464 1556 1859 1941
Banking, insurance and 
real estate 104 130 155 207 226 254 290 315
Public administration and 
defence 404
446 475 655 752 937 1003 1072
Other services 710 784 835 1085 1185 1411 1541 1648
Gross Domestic Product 
at factor HBB6- 6552 7245 8081 9951 10529 11348 13726 14474
Source: Malaysia, Second Malaysia Plan;, 1971-1975 , (P‘, 31) . Mid-•term Review of the Second Malaysia Plan, 1971-1975, (p.40),
* Value for years 1965, 1967 and 1968 are in 1965 prices; value for years 1970 to 1974 are in current prices.
N>
TABLE 1.2
EMPLOYMENT BY SECTOR: PENINSULAR MALAYSIA (SELECTED YEARS)
1965 1970* 1970**
SECTOR
(000)
Share of 
Total % (000)
Share of 
Total % (000)
Share of 
Total %
Agriculture 1350 52.1 1454 49.5 1749 52.6
Mining 66 2.5 64 2.2 87 2.6
Manufacturing 217 8.4 270 9.2 318 9.6
Construction 90 3.5 103 3.5 91 2. 7
Electricity, water and sanitary services 16 0.6 19 0.6 23 0.7
Transport, storage and communication 101 3.9 110 3.7 129 3.9
Commerce 287 11.1 340 11.6 326 9.8
Services 463 17.9 580 19.7 605 18.1
TOTAL 2590 100.0 2940 100.0 3328 100.0
Source: Malaysia, Second Malaysia Plan, 1971-1975 (p.98).
* Revised 1970 estimate: Adapted from mid-term Review of the Second 
Malaysia Plan 1971-1975 (p.30).
** 1970 figures are for the whole of Malaysia.
TABLE 1.3
EXPORTS OF MAJOR COMMODITIES, MALAYSIA*
YEAR
R U B B E R TIN AND TIN-IN- CONCENTRATES S A W L 0 G S
PETROLEUM, CRUDE
AND PARTLY REFINED P A L M 0 I L
Value 
($ mil­
lion)
Volume
(000
tons)
Unit
Value
(cts/kg)
Value 
($ mil­
lion)
Volume
(000
tons)
Unit
Value 
($/ton)
Value 
($ mil­
lion)
Volume
(000
tons)
Unit
Value
($/cubic
metre)
Value 
($ mil­
lion)
Volume
(000
tons)
Unit 
Value 
($/ton)
Value 
($ mil­
lion)
Volume
(000
tons)
Unit 
Value 
($/ton)
1966 1473.9 1013.1 145.5 793.0 73.5 10789,1 384.8 6435.0 59.8 104.2 2240.5 46.5 120.0 184.6 650.1
(a) 38% 21% 10% 3% 3%
1967 1274.7 1043.3 122.2 755.6 75.6 9994.7 475.2 7093.8 67.0 123.9 2670.5 46.4 116.0 188.9 614.1
1968 1353.2 1171.6 115.5 829.6 88.2 9405.9 548.9 8243.6 66.6 173.1 3859.4 44.9 124.5 285.9 435.5
1969 2031.1 1354.9 149.9 939.8 92.0 10215.2 601.5 8772.0 68.6 168.2 3993.3 42.1 153.0 356.7 428.9
1970 1723. 7 1354.4 128.1 1013. 3 92.6 10942.8 642.7 8920.4 72.1 201.5 4778.3 42.2 264.3 401.9 657.6
19 71 1460.4 1390.4 105.0 905.8 87.1 10399.5 640.5 8750.6 73.2 389.9 7932.3 49.2 380.4 573.4 663.4
19 72 1298.2 1364.9 95.1 924.0 89.6 10312.5 592.2 9110.1 65.0 222.9 4255.3 52.4 362.6 697.0 520.2
1973 2507.2 1638.6 153.0 897.0 81.5 11006.1 986.8 10119.8 97.6 269.2 3826.9 70.3 466.5 797.8 584. 7
19 74 2886.7 1570.2 183.8 1514.9 85.7 17676.9 1032.4 9554.0 108.1 673.9 3148.9 214.0 1086.0 901.2 1205.1
(a) 28% 15% 10% 7% 11%
19 75 1810 1348 135 1064 68 15647 628 7117 88.2 734 3485 211 1399 1205 1161
1976 2105 1490 140 1290 81 15926 722 7750 93.2 853 3850 222 1397 1420 984
Source: Malaysia, Treasury Economic Report 1975-1976. 
* All weights in metric units.
5have expanded as a result of the planned crop diversification programme 
undertaken during the last decade. Palm oil is now the second most 
important agricultural export commodity. The total acreage under this 
crop is expected to increase from 1.2 million acres (485,600 hectares) 
in 1973 to 2.2 million acres (890,300 hectares) in 1990 [Mid-term 
Review of the Second Malaysia Plan, 1973].
The above discussion relates the importance of the primary sector 
and the agricultural sector to the overall economy as a contributor 
to GDP; source of employment and as a foreign exchange earner. It will 
remain to be so for a long time, and the welfare of Malaysians will 
depend on the trend of export quantities and prices in the international 
market for these commodities.
Despite rapid strides being made in development (GNP grew at 6.1 
per cent per annum for the period 1960-1970 which is higher than the 
5 per cent target set for developing countries during the United Nations 
Development Decade) [SMP, 1973], Malaysia continued to face problems of 
poverty, unemployment and economic imbalance particularly among regions 
and racial groups which normally are associated with the economic 
activities engaged in by the regions and/or groups (see Tables 1.4 and 
1.5). Basically, agricultural incomes are low when compared to those 
in the non-agricultural sector, and even though movements out of 
agriculture, as well as into more productive activities within the 
agricultural sector, have been recorded (Table 1.2), a large part of the 
population continued to be engaged in low income activities in the rural 
areas. This problem is accentuated by the concentration of Malays and 
other indigenous people in low—income activities.
RELATIVE LEVELS OF PER CAPITA GROSS DOMESTIC PRODUCT: STATES OF PENINSULAR MALAYSIA, 1965-1968
TABLE 1.4
GDP per capita GDP per capita GDP per capita GDP per capita
1965 1966 1967 1968
($) ($) ($) ($)
Northern States: 505 512 537 561
Trengganu 524 537 549 480
Kelantan 417 411 402 420
Perils 588 555 541 555
Kedah 550 569 630 656
Southern States: 797 810 776 795
Pahang 984 1016 1056 1091
Malacca 650 625 608 580
Johore 782 801 738 766
Western States: 1039 1065 1058 1067
Perak 863 875 843 834
Selangor 1410 1543 1554 1537
Negri Sembilan 917 914 885 934
Penang 817 692 715 777
Peninsular Malaysia 848 865 860 874
Source: Lim Lin Lean (1971).
ON
TABLE 1.5
INCOME PER WORKER AND EMPLOYMENT BY INDUSTRY AND RACE, PENINSULAR MALAYSIA, 1967
INDUSTRY
Value added 
per worker Percentage distribution of the employed Total
($) Malay Chinese Indian Others
Agriculture, forestry, fishing 1457 74.4 22.3 0.9 2.4 100.0
Agricultural product requiring 
substantial processing 1327 52.3 27.4 19.6 0.7 100.0
Mining and quarrying 7613 21.4 67.2 10.3 1.1 100.0
Manufacturing 3171 28.3 64.0 6.9 0.8 100.0
Construction 3564 26.2 62.5 9.9 1.4 100.0
Electricity, gas, water and 
sanitary services 9765 42.9 22.9 32.4 1.8 100.0
Commerce 3254 25.1 64.9 9.4 0.6 100.0
Transport, storage, communication 2396 37.7 40.1 20.9 1.3 100.0
Services 3428 47.0 35.9 15.0 2.1 100.0
TOTAL 2461 49.8 36.4 12.6 1.2 100.0
Source: Lim Lin Lean (1971).
1*2 The Rice Farming Industry
Padi farming has special significance in the agricultural sector 
of the economy - rice being the staple food of the Malaysian people.
The average Malaysian spends more than 20 per cent of his income on 
rice [Ani, 1968]. Until 1972, padi ranked next in importance to 
rubber in the land use pattern of the country, with nearly a million 
acres (404,680 hectares) under this crop. However, as shown in Table 
1.6, due to rapid increases in oil palm cultivation which reached more 
than a million acres in 1973,rice cultivation was delegated to third 
position in the land use pattern. Nevertheless, about 13 per cent of 
the total area under crops is devoted to rice cultivation and rice 
accounts for around 84 per cent [Brown, 1973], of all land upon which 
annual crops are grown. Padi farms are small in size, averaging three 
to four acres (1.2 to 1.62 hectares), and nearly all rice growers are 
Malays [Selvadurai, 1972]. More than 20 per cent of the population in 
Peninsular Malaysia (or 32 per cent of those in the agricultural 
sector) depend for their livelihood on rice production [Selvadurai,
1972]. However, rice production contributes only 5 per cent of GDP, 
demonstrating the relative poverty of the rice production.
As such, Malaysia's policy on rice has evolved out of the role it 
plays in the national economy as discussed above, and the rice 
programme is seen as a means of channelling wealth to a poor sector of 
the society, as well as an important source of foreign exchange savings. 
A wide range of policy measures were adopted at various times by the 
Government to improve the economic position and welfare of the padi 
farmers. Inter alia, these measures include provisions for drainage 
and irrigation facilities to enable farmers in single crop areas to 
plant two crops a year; subsidies for fertilizers and in some areas 
irrigation water rates; price support, distribution of high-yielding
TABLE 1.6
ESTIMATED CULTIVATED AREA UNDER AGRICULTURAL CROPS PENINSULAR. 
(000 acres)
MALAYSIA (SELECTED YEARS)
PERIOD
RUBBER
Oil Palm Coconut
**
Rice Beverages FoodCrops Fruits Spices MiscellaneousEstate Smallholdings
1962 1962 2224 153 510 977 22 116 139 26 38
1964 1893 2414 206 508 991 23 114 142 23 38
1966 1813 2571 304 506 1053 24 97 152 21 39
1968 1676 2608 496 517 1183 24 107 166 19 34
1970 1598 2662 675 527 1318 29 117 169 16 33
1972 1508 2698 887 522 1414 51 126 166 17 42
1973 1474 n. a. 1036 532 1462 56 124 166 15 36
1974 1430 n. a. n. a. n. a. 1476 - - - - -
Source: Department of Statistics, Malaysia. 
* 1 acrea = 0.4047 hectare
** the acreage includes main-season and off-season planting
10
seeds; an expanded rice research programme; expanded and more effective 
extension work through the establishment of Farmers' Associations, etc; 
provision of credit; improvement of marketing and regulation of price 
support; and the introduction of the security of tenure and controlling 
of rents. As a result, double cropping was expanded from 90,000 acres 
(34,420 hectares) in the 1964-1965 season to 536,000 acres 
(216,900 hectares) in the 1973-1974 season, with no appreciable increase 
in new areas opened up for padi cultivation. At the same time, an 
increase in the average yield per unit of land area had been recorded 
for both crop seasons [Table 1.7]. Consequently, rice imports 
decreased as shown in Table 1.8.
Nevertheless, in spite of price support and other measures, padi 
farming, compared with other agricultural enterprises gives low returns 
and padi farmers, at least outside the Muda Agricultural Development 
Scheme, are comparatively economically backward. It is against this 
background of the role of rice farming and the level of poverty of the 
rice growers, and also in the light of government exhortations and 
expressed commitments to raise the level of income and welfare of rice 
farmers, that this study was conducted in 1973 in the Krian rice 
growing areas.
1.3 Objectives of-the Present Study
The objective of the survey undertaken was to gather socio­
economic data which will be of benefit and use to government agencies 
involved in extension work, community development, and agricultural 
production and marketing. This study, apart from contributing to 
regional study of the Krian rice growing area in Peninsular Malaysia, 
is an attempt to describe and analyse input-output relationships of 
padi cultivation in one of the oldest irrigation schemes in Malaysia; 
and it is hoped that the empirical findings will be of practical value
TABLE 1.7
PADI ACREAGE PLANTED AND ESTIMATED YIELDS, PENINSULAR MALAYSIA (SELECTED YEARS)
Period
Wet padi main stream Wet padi off stream Dry padiupland and lowland Total
acreage
plantedAcreage
planted
Average
yield
Acreage
planted
Average
yield
Acreage
planted
Average
yield
1964 - 1965 897 408 90 447 53 197 1040
1966 - 1967 879 389 157 438 51 171 1087
1968 - 1969 946 431 238 481 57 186 1241
1970 - 1971 922 445 393 506 50 202 1365
1972 - 19 73 913 446 525 510 25 220 1462
1974 - 1975 917 468 536 525 23 219 1476
Source: Department of Statistics, Malaysia.
* acreage shown in thousand acres
** average yield shown in gantangs per acre 
(1 gantang = 2.5401 kg)
TABLE 1.8
RICE PRODUCTION AND NET IMPORTS, 1968-1973
1968 1969 1970 1971 1972 1973
Net imports (tons) 238,467 202,264 263,433 142,774 98,360 157,204
Trade crude consumption (tons) 1,018,467 1,081,094 1,177,983 1,132,304 1,099,290 1,262,894
Local production for consumption 
(tons) 780,000 860,830 914,550 989,530 1,001,930 1,105,609
Percentage of local production 
to net imports (%) 327 391 347 693 1,129 803
Percentage of local production 
to total crude consumption (%) 77 80 78 87 91 88
Mid-year population in thousands 
(estimated) 8,405 8,584 8,775 9,018 9,261 9,512
Tons of rice consumed per 1,000 
people 121.3 125.9 134.2 125.6 118.7 132.8
Tons of local rice per 1,000 
people 92.8 100.3 104.2 109.7 108.2 116.2
Source: Ministry of Agriculture and Fisheries (1974), Malaysia.
H
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to the various agencies charged with the socio-economic improvement of 
the people in the area.
The analysis will be concerned with the way in which the input- 
output relationship varies with:
(1) Soil type, which is a measure of soil fertility 
differences.
(2) Irrigation quality, which is a proxy for availability, 
at the right time, of irrigation water.
(3) Tenancy status of the farmers.
(4) The variety of padi grown.
(5) The padi land area cultivated by the farmer.
(6) The pre-harvest labour input.
(7) Machine hours of tractor labour input.
(8) The expenditure on fertiliser.
(9) The expenditure on insecticide.
(10) The expenditure on weedicide.
(11) The management ability factor.
Production function analysis is employed to show that a 
statistically significant percentage of interfarm variation in small­
holder rice production can be explained in terms of differences in 
farm resource structures and resource productivities.
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CHAPTER 2
THE KRIAN IRRIGATION AREA
The Krian Irrigation Scheme, straddling the two states of Penang 
and Perak in Peninsular Malaysia, has long been established as a rice 
growing area, and is one of the oldest irrigation schemes in Malaysia.
It covers an area of around 25,100 hectares (62,000 acres) of which 
more than 23,400 hectares (58,000 acres - or more than 90 per cent) 
are in Perak State; all of the latter are in the district of Krian.
This study refers only to the padi farms and padi farm households in 
the Krian district.
2.1 The Krian District
The Krian district, with Parit Buntar as its administrative
*
capital, is one of the nine districts of Perak State. Situated about 
200 miles north of Kuala Lumpur (Malaysia’s capital city), it is bounded 
to the west by the sea of the Straits of Malacca and to the north it 
borders with Penang [see Appendix A]. A major part of the district is 
low-lying, with a slightly higher area on the east side. The district 
is well traversed with all-weather tarred roads (it can be said that no 
one village is more than 5 miles away from tarred roads). Smaller 
feeder roads of cement slabs (jalan simen) of about five feet wide, 
capable of taking heavy motor cycles, join the inner villages to the
* A district is the largest unit of administration in a State. A State 
may be made up of one or more districts. A district is comprised of 
a few or several mukims. A few or several villages (Kampongs) make 
up a mukim. In a village, normally, there are around 200 households.
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main roads. These feeder cement slab roads are normally built along 
distributary or drainage canals. The district is also well provided 
with health and medical services, schools (both primary and secondary) 
postal services, religious institutions, markets and other basic 
community services and economic infrastructures.
The population, according to the 19 70 census, is more than 170,000, 
of which about 80 per cent are dependent on agriculture for their live­
lihood [District Office, Krian, 1973]. The district receives rainfall 
mainly from the South West Monsoon which brings rain to the West Coast 
of Peninsular Malaysia. The highest precipitation occurs normally in 
the months of October and November. The average rainfalls recorded 
from seven collecting stations distributed all around the district for 
the year 1955, 1960, 1965 and 1970 are presented in Table 2.1.
2.2 Agricultural Land Use Pattern
Table 2.2 gives the pattern of land use for agricultural purposes, 
while Figure 2.1 is the district map showing the locations of the various 
crops grown. Padi accounts for more than 77 per cent of the smallholder 
crops grown. Rubber and oil palm, even though grown quite extensively 
in the district, are mostly grown in estates (which more or less surround 
the padi growing belt) and in the higher undulating areas on the eastern 
side of the district. On the other hand, smallholder coconuts and cocoa 
are mostly grown around the farmhouses.
2.3 The Soil
The low-lying areas are endowed with highly fertile soil, and with 
proper drainage and irrigation, are suitable for the cultivation of a 
wide variety of annual as well as perennial crops; amongst them are 
padi, oil palm, coconut, rubber and cocoa. Figure 2.2 is a map of the 
district showing the various soils classes. Padi, as shown, are grown
TABLE 2.1
AVERAGE RAINFALL (CENTIMETRES) KRIAN DISTRICT (SELECTED YEARS)
Month 1955 1960 1965 1970
January 5.84 (2.30) 15.24 (6.00) 3.81 (1.50) 21.61 (8.51)
February 13.34 (5.25) 12.01 (4.73) 8.53 (3.36) 5.79 (2.28)
March 14.15 (5.57) 20.99 (8.22) 25.07 (9.87) 16.52 (6.50)
April 23. 82 (9.38) 23.11 (9.10) 24.00 (9.45) 28.01 (11.03)
May 23.22 (9.14) 18.31 (7.21) 13.56 (5.34) 24.41 (9.61)
June 11.94 (4.70) 7.90 (3.11) 2.92 (1.15) 10.49 (4.13)
July 10.34 (4.07) 22.07 (8.69) 18.14 (7.14) 15.71 (6.18)
Augus t 13.46 (5.30) 14.42 (5.68) 25.83 (10.17) 9.62 (3.79)
September 16.43 (6.47) 26.81 (10.55) 27.39 (10.78) 22.96 (9.04)
October 24.93 (9.81) 31.19 (12.28) 39.47 (15.54) 55.71 (21.93)
November 38.63 (15.21) 34. 73 (13.67) 26.77 (10.54) 33.04 (13.01)
December 19.15 (7.54) 26.44 (10.41) 22.78 (8.97) 25.70 (10.12)
TOTAL 215.24 (84.74) 253.11 (99.65) 238.27 (93.81) 269.57 (106.13)
Source: Jabatan Parit and Taliair, Krian (1975).
(Department of Drainage and Irrigation, Krian).
Figures in brackets are inches.
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on soils of classes 1 and 3. (For a complete soil classification, see 
the soil map which also shows the location of the surveyed villages.)
2.4 General Padi Cultivation Situation in the District
2.4.1 Cultural Practices
Even though rice cultivation occupies a key position in terms of 
the number of people engaged in it, it is still a relatively backward 
sector. In 1973, all farmers reported planting the short maturing, 
high yielding varieties, and most used chemical fertilizer. Application 
of insecticides, however, is limited and their usage, in most cases 
reported, is to 'cure' rather than to 1 prevent'. Insecticides are 
applied only when some plants are already infested by insects.
Weedicides, on the other hand, are not normally used; but some farmers 
do report using them [Department of Agriculture, Krian, 1973].
To a large extent, the traditional way of padi cultivation is 
practised throughout the district. In most areas, land preparation is 
by the use of ' t aj ak' (the local ’scythe'). Cultivation with the tajak 
is arduous, time consuming and relatively superficial for there is very 
little tillage. The soil is cut lightly to slash the weeds and old 
padi stumps, which are left in the field for some time to decay and be 
incorporated into the soil. The undecayed weeds and padi stumps are 
raked and piled on the bunds. Transplanting is then done without 
further land preparation and hence the ground would still be relatively 
hard. However, mechanical land preparation by the use of two-wheel 
pedestrian tractors is slowly replacing this traditional method in 
several areas.
The nursery preparation method practised in this district, which 
is also found in the Tanjang Karang area in Selangor State [Department 
of Agriculture, Selangor], is that of the 1semaian rakit’ (the floating
FIGURE 2.1
AGRICULTURAL LAND USE PATTERN OF THE KRIAN DISTRICT
ang; C - Parit Sungai Bogak; D - Kampong Tua; E - Parit Hj HusseinA - Parit Tok Ngah; B - Parit Ali Kal
FIGURE 2.2
SOIL CLASSIFICATION MAP OF THE KRIAN DISTRICT
Parit Tok Ngah; B - Parit All Kalang; C - Parit Sungai Bogak; D - Kampong Tua; E - Parit Hj Hussein
VO
Figure 2.2 (continued):
Soil mapping unit Map symbol Soil suitability class
Kranji kjn 4
Bakau bku 1
Serong srg 1
Organic clays and mucks ocm 3
Briah brh 1
Selangor sir 1
Peats pet 4
Serdang-Muncong Sdg—Mun 1
Holyrood-Harimau Hyd—Hmu 3
Local Alluvium-Telemong-Akob Laa-Tmg-Akb 3
Rengam-Bukit-Temiang Rgm-Btg 2
Steep land STP 5
SOIL SUITABILITY CLASSES
Class 1 - Few or no minor limitations.
Class 2 - One or more moderate limitations. 
Class 3 - One serious limitation.
Class 4 - Two or more serious limitations.
Class 5 - At least one very serious limitation.
MO
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TABLE 2.2
AGRICULTURAL LAND USE PATTERN, KRIAN DISTRICT
CROPS
ACREAGE
Estate Smallholder Total
Padi - 58,783 58,783
Rubber 16,970 14,519 31,489
Oil Palm 17,046 285 17,331
Coconuts 3,857 1,495 5,352
Cocoa 1,380 270 1,650
Others (mostly 
fruit trees) - 316 316
Source: Jabatan Pertanian, Krian, 1975.
(Department of Agriculture, Krian).
(1 hectare = 2.47106 acres)
nursery). By this method, cut grass or padi stalks piled to about 
15 centimetres (six inches) in thickness and varying in width and length 
but normally 1.0 to 3.0 metres (4 by 10 feet), form the floating base.
This is often covered with banana leaves on to which a little mud is 
spread out. The germinated seeds are then broadcast onto the mud surface. 
These floating nurseries are normally located either in the middle of 
the plot or near the farmers' house. When the seedlings are about 
30 centimetres (one foot) in height, they are transplanted in clumps of 
50 to 100 seedlings to a second-stage nursery, which is the padi field 
itself. Final transplanting will be done when the seedlings are between 
35 to 45 days old.
Transplanting to the field, usually undertaken by the women, is 
most commonly done with the help of the 'kuku kambing' (an instrument 
named so because of its similarity to a goat's hoof). Three to five
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seedlings are planted per point and are usually arranged in rows ranging 
from 25 to 38 centimetres (10 inches to 15 inches) apart.
After transplanting, except for the normal rounds of fertilising, 
weeding and other pest control activities (notably rat control), very 
little maintenance work is done until harvesting. As padi in the entire 
field ripens rapidly, and as most varieties, if left in the field, will 
germinate quickly, harvesting has to be undertaken in the shortest 
possible time. Harvesting is done using the sickle to cut the padi 
plants at the base to a length convenient for handling when threshing. 
Threshing separates the padi grains from the stalks. Normally very 
little winnowing is done to separate the padi grains from empty husks 
and other materials. The padi are then bagged and ready for marketing.
2.4.2 Irrigation
The source of irrigation water is the Bukit Merah reservoir. The 
Krian Irrigation Scheme, with all the canal and distributory networks, 
was started before the Second World War, for single cropping of padi. 
Initial construction involved the building of coastal bunds and tidal 
gates to prevent encroachment of sea water [Drainage and Irrigation 
Department, 1973]. During the Second Malaya Plan (1961-1965) works were 
started under Phase I, enabling double-cropping of padi in the southern 
part. These involved impounding by dam the natural fresh-water lake 
at Bukit Merah, while improvements were also made to the then existing 
canals and drains. Completed in 1965, it enabled double cropping of 
padi to be introduced in the area in 1966. Further improvements,
Phase II, were made in the First Malaysia Plan (1966-1970), whereby the 
height of the dam was raised to the maximum permissible level and works 
to control coastal erosion were initiated. Phases I and II enabled 
12,100 hectares (30,000 acres) of Southern region to be double cropped 
in 1969. However, the enthusiasm of farmers has resulted in more areas
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being double cropped as shown in Table 2.3. Additional areas brought 
into double cropping were made possible by sheer juggling with the 
available water, and perhaps good weather [DID, Krian, 1973]. As 
such, only the 12,100 hectares on the Southern side were assured with 
water for two crops a year, while farmers in the rest of the areas 
double cropped at their own risk.
2.4.3 Credit, Marketing and Supplies of Agricultural Inputs
Credit needs of farmers are varied, and so are the institutions 
giving credit. As reported elsewhere [Selvadurai, 1972], a parallel 
can be drawn for this area. Prior to the Farmers' Association Act 1972, 
the most important source of short-term credit was the private sector 
comprising mainly of village provision shops. Others, of less sig­
nificant coverage, were the Rural Co-operative Societies, the State 
Padi Planters' Board, Mara (The Majlis Amanah Rakyat) and Bank Rakyat 
(the Co-operative Bank); the latter three normally extending medium- 
term and long-term loans for the purchase of tractors, land and also to 
redeem mortgaged lands. However, when the Farmers' Associations were 
introduced into the area in 1969, credit from institutional organizations 
was greatly expanded to cover not only the purchase of agricultural 
inputs but also to cover the cost of land preparation using pedestrian 
tractors. Nevertheless, the coverage was still small for only farmer 
members were eligible to receive credit; and only about 30 per cent of 
farmers are members of Farmers' Associations [Department of Agriculture, 
1973]. Recently, however, the Agricultural Bank has stepped up its 
activities, mostly through Farmers' Associations and rural Co-operatives, 
to provide credit for production purposes.
TABLE 2.3
PLANTED ACREAGE AND YIELD OF PADI, KRIAN IRRIGATION AREA
MAIN - SEASON OFF - SEASON
Year Acreage
Average
yield
(gantang/*
acre)
Average
yield
(kg/
hectare)
Year Acreage
Average
yield
(gantang/
acre)
Average
yield
(kg/
hectare)
1961/62 54,599 399 2504
1962/63 56,614 511 2580
1963/64 57,201 425 2668
1964/65 57,338 395 2479
1965/66 57,396 452 2837
1966/67 57,591 469 2944 1966 n. a. n. a. n. a.
1967/68 57,652 480 3013 1967 16,229 401 2517
1968/69 57,616 416 2611 1968 33,105 471 2956
1969/70 57,527 394 2473 1969 40,049 469 2944
1970/71 57,548 426 2674 1970 46,364 468 2937
1971/72 57,526 451 2831 1971 50,895 519 3258
19 72/73 57,524 531 3333 1972 44,301 454 2850
Source: Department of Agriculture, Krian (1973).
* Gantang is the local unit of measure (1 gantang = 2.5401 kg). 
** Not available.
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The National Pad! and Rice Authority (LPN) does not operate a 
trading scheme in the Krian area. It, however, provides marketing 
extension and regulatory services for the implementation of the 
government-guaranteed minimum price for padi. Besides, there are more 
than 11 large and 50 smaller private mills, varying in capacity, 
operating in the area. These, together with Farmers’ Associations, the 
Rural Agricultural Co-operatives and other buying agents provide the 
marketing outlets for padi produced.
Fertilisers, insecticides, weedicides and other agricultural 
inputs of various makes are readily available on the open markets in 
every mukim. During the First Malaysia Plan, fertiliser could be pur­
chased at subsidised rates. Increasing quantities are being handled 
by Farmers’ Associations which now supply quite a substantial share of 
the market [Department of Agriculture, 1973].
2.4.4 Extension Services
The Department of Agriculture is responsible for advising farmers 
in new and improved cultural practices. The Department also arranges 
for a free supply of poison (zinc phosphide) for the control of field 
rats. Apart from giving priorities to problems of production, 
extension is geared to enhance the integrated development of the farms, 
the farmers' families, and the community.
Table 2.3 gives figures on padi cultivation and the yields of the 
main and off seasons. Over the years, average yields have increased, 
although fluctuating markedly. *
* LPN is a government agency charged with co-ordinating the various 
aspects of production, milling and marketing of padi and rice.
In addition, it is also responsible for the development and imple­
mentation of the overall national policy for the rice industry.
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In providing extension services, the Department of Agriculture
utilises the various area level institutional organizations, of which
||
the Farmers' Associations play a very important role. The latter, 
patterned along the line of Taiwan's Farmers' Associations, provide 
credit, marketing, supplies (consumption as well as production) to 
members in particular and the rest of the community in general.
Extensive use is also made of various discussion groups, the mass media 
and other related government agencies. Besides individual and group 
contacts to impart improved technologies, demonstration plots in 
agricultural stations, as well as farmers' fields, are continuously 
being organised.
* For a comprehensive review of the role of Farmers' Associations in 
Malaysia, reference should be made to Wahid, A. (1975). M.A.D.E. 
unpublished subthesis.
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CHAPTER 3
ORGANISATION OF THE DATA
The cross-section farm input-output data on padi production used 
in this study were obtained from a socio-economic survey of the Krian 
Irrigation Scheme area in the Krian district. The primary data were 
collected by questionnaire interviews of farmers in 5 villages and 
4 mukims of the Krian district. The translation from the original 
romanised Malay survey questionnaire is presented in Appendix F. The 
choice of the Krian Irrigation Scheme area is solely due to the fact 
that the researcher was an extension officer of the Department of 
Agriculture in the area for 4 years.
3.1 Sample Design
Since the Krian Irrigation Scheme area covers all the 8 mukims in 
the Krian district, the first stage of sampling was to divide the area 
into 8 segments following the administrative boundary of the mukims.
By simple random sampling 4 mukims were selected. In the next step, for 
each of the 4 mukims a listing of villages which fall inside the padi 
scheme area was made. This excluded villages which are physically 
outside the padi area, even though it was known that some of the villages 
(especially those on the fringes) do possess and cultivate padi land in 
the scheme area. From this list, a village was chosen by simple random 
sampling for each mukim. However, for one of the selected mukims, i.e., 
the mukim of Bagan Seari, due to a priori knowledge that a substantial
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part of it falls into an area of different soil type and irrigation 
quality, two villages were randomly selected, one each from the area 
north and south of Bagan Serai town. A complete listing of the farm 
households in the selected villages was made, and from these 20 per 
cent were selected at random to provide the sample. In all, 145 
farmers were interviewed, and after discarding those with incomplete 
information only 139 remained in the sample. Table 3.1 shows the number 
of households sampled and the number of households finally selected for 
each of the villages and mukims.
TABLE 3.1
SAMPLE MUKIMS, SAMPLE VILLAGES, NUMBERS OF HOUSEHOLDS
SAMPLED AND SELECTED *
Mukim Village
Total 
number of 
households 
sampled
Total 
number of 
households 
selected
Parit Buntar Parit Tok Ngah 31 29
Bagan Serai Parit All Kalang 18 18
Parit Sungai Bogak 35 32
Gunong Semanggol ICampong Tua 29 29
Kuala Kurau Parit Haji Hussein 32 31
TOTAL 145 139
* The mukim of Bagan Serai can be divided into two distinct areas:
(a) the area north of Bagan Serai town where the soil is of class
3 and irrigation water for the off-season crop was not assured,
(b) the area south of Bagan Serai town where the soil is of class 
1 and irrigation water for the two crops a year was assured.
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Since the variability of the rice farms in the population was not 
known, a 20 per cent sample size was thought to be adequate. This view 
was taken in the light of the availability of funds, and furthermore, 
the survey was for a short duration. Due to the problem of trans­
portation of enumerators, the choice of a bigger sample from each 
village was made as opposed to that of more villages being selected 
with a lesser number of households sampled.
3.2 The Survey
The enumerators were three Diploma students of the University of 
Agriculture, Malaysia, and two extension officers of the Department of 
Agriculture. Prior to the survey, these enumerators were taken around 
the irrigation scheme area and on accasions attended farmers* meetings 
organised by the local Farmers' Associations. They were all briefed 
on the survey technique and the questionnaires before the actual survey 
was carried out. Besides, three of the enumerators were native to the 
irrigation scheme area and were therefore knowledgeable of the sensi­
tivities and customs of the people in the area; a very important asset 
indeed, in establishing rapport.
3.3 Nature of the Data
Whatever may be said of data collected through questionnaire 
interviews, or any other method in farm management surveys, total accuracy 
is an impossibility. The main difficulty encountered in this survey was 
that farmers do not keep records of their inputs and outputs and they 
must rely on their memory. It is probable that for questions on inputs 
and outputs, the farmers would have done their own rounding of figures;
t however, can be minimised through the use of cross-checking 
questions. Besides, questions on social values have got to be briefly 
explained to the respondent in order to get the answers.
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3.4 Measurement of Inputs and Outputs
In this analysis, a padi farm household and the padi farmer, which 
are used interchangeably, is defined as an individual or a group of 
individuals belonging to the same family, living in the same house, and 
who engages in padi cultivation, deriving his income therefrom (strictly 
speaking, a padi farmer might devote some or most of his time and land 
to padi, or derive most of his income from other agricultural or non- 
agricultural occupations). As such, the selected households were those 
who engaged in the cultivation of padi, and each household is deemed to 
be a separate production enterprise for which there is a set of input 
data to produce the given production output.
(a) Output: The output of padi from each farm was measured in 
the local measure of volume, the gantang. This measure was converted 
to the metric weight (kilogram). The output is the entire quantity of 
padi produced by the farmer for the year, that is, the crop season of 
1972 and 1972/73; this includes crops consumed, marketed or added to 
inventories. The outputs for all farms are treated as homogeneous 
since technically there is little difference in the qualities of the 
produce. This gross output, vis-a-vis, the net output concept as 
discussed by Yotopoulos [1967] obviates the arbitrary deductions from 
gross output when the latter is used. Gross output enters the pro­
duction analysis as the dependent variable.
(b) Land: The land input was measured in hectares, and only the 
land actually cultivated with padi was considered. As is generally the 
case in agriculture where annual crops are grown, there is every 
possibility that more than one crop may be grown in a year. In this
* gantang of padi — 2.5401 kg of padi.
particular case, all farmers reported planting two crops of padi a 
year. With this analysis, only the land area planted with the crop was 
considered rather than doubling the land input for two crops for the 
year.
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An attempt is made here to eliminate soil differences. This is 
based on the soil classification record of the Department of Agriculture 
which divides the rice growing area of the scheme into two distinct soil 
classes - Class 1 and Class 2 - on the basis of soil texture, mineral 
content, the presence or absence of one or more major or minor limi­
tations.
Besides qualitative differences due to soil types, another factor 
which can be considered as facilitating and augmenting land quality is 
the irrigation quality variable. As discussed in Chapter 2, an attempt 
is also made to distinguish those farms which are assured of water for 
two crops a year from those assured for only the main crop in a year; 
the former with a reduced production uncertainty. However, no attempt 
is made to separate other differences within the soil classes; climatic 
conditions arising within the district in the amount and monthly 
distribution of rainfall; and soil moisture, etc. In view of the 
proximity of the villages sampled, i.e., they are within a radius of 
around 7 miles, it is believed that these factors, with the exception 
of soil class, will not be heterogeneous enough to affect the results.
Soil and irrigation quality enter the production function in the 
form of dummy variables, while land cultivated is in physical units.
(c) Human Labour: In the case of human labour, two types, 
consisting of family and hired labour, are considered. Only pre-harvest 
labout input, which is measured from the preparation of the seed bed 
through sowing, the preparation of land, transplanting, fertilising,
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pest control and field maintenance, are taken into account. This 
variable is the sum of all family and hired labour input for the year 
in man-days up to the time of harvesting.
Even though males and females of various age groups farm together, 
no differentiation is made between sexes on the quality of farming. 
However, age differences are taken into consideration by standardising 
labour days into adult labour man-days. In the event, a man or a woman 
above the age of 16 years working 8 hours in the farm completes a man- 
day; whereas a person under the age of 16 years working 8 hours in the 
farm completes only 0.5 man-day work.
The above considerations have the implied assumptions that besides 
family and hired labour, male and female labour are relatively homo­
geneous, and are aggregated into the labour input component. Furthermore, 
only pre-harvest labour input is used; the implied assumptions being 
that it is only pre-harvest labour that contributes to total output.
(d) Tractor Labour: This variable is measured in machine hours.
As discussed in Chapter 2, some of the farmers have their lands 
prepared using tractors. Compared to land preparation using the 'tajak', 
tractor prepared land has greater tillage and consequently is more 
adaptive to better plant growth [Department of Agriculture, Krian, 1973].
(e) Fertiliser: Three kinds of fertilisers, but of various 
commercial names, were used. The first is the nursery fertiliser, the 
second the basal dressing, the third being top dressing. The first is 
applied during plant growth in the nursery; the second, the basal 
mixture, is recommended to be applied to the field before transplanting 
of seedlings, while the third is to be applied twice: once during 
tilling and finally just before heading. Among these three, the top 
dressing is applied most. Since the original survey data does not provide
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for the chemical composition (N:P:K, etc.) of each type of fertiliser, 
to quantify fertiliser usage would be erroneous. As such, expenditure 
on fertiliser by the farmer for the year covering all the tyree types 
is taken as a proxy for the supply of artificial plant nutrients.
(f) Insecticide: Similarly, various types of insecticides were 
used with various levels of active ingredients. Some were in liquid 
form while others were granular. For this variable, the expenditure on 
insecticide for the year is taken as a proxy for quantity used.
(g) Weedicide: In the same manner and for similar reasons as 
discussed under insecticide, the expenditure on weedicide for the year 
is taken as a proxy for quantity used.
Implicitly, in the above considerations it is assumed that the 
average prices for fertilisers, insecticides and weedicides used are 
similar for all farms. Preliminary data from information on fertiliser 
and insecticide shows that there is not much variation in prices for 
all the mukims. Fertiliser, insecticide and weedicide variables enter 
separately in the production function.
*(h) Tenancy: Dummy variables are utilised to represent this
variable. Three tenancy arrangements are recognised in the Krian area. 
They are owner operator, owner tenant and pure tenant. Owner operator, 
in this study, refers to farmers who hold title to the land and cultivate 
the land through using family and/or hired labour. As distinct from the 
owner operator, the owner tenant refers to farmers who cultivate land, 
part of which is owned by the farmer himself, while the rest is rented
* For a good account of tenancy arrangement which is applicable to 
this area, see Wilson, T.B., (1958). {chapters 2 and 3].
from other people. The pure tenant Implies that the farmer does not 
own any padi*land and the land cultivated by him is rented from other 
people.
On the other hand, this study does not attempt to identify tenants 
according to whether they are share croppers or fixed renters simply 
because there was no incidence of share cropping encountered in the 
survey. Fixed rental is wholly practised whereby the farmer agreed to 
pay a specified amount of rent in respect of the unit area rented.
(This will be discussed further in chapter 4.) The absence of share 
cropping greatly enhances the notion that as the risk is reduced 
through the introduction of irrigation and better water control, one 
would expect to find less share cropping being practised [Tan Bock Thiam, 
1975].
(i) Variety: Padi varieties are entered into the production 
function as dummy variables. There are three varieties grown, all of 
which were exhaustively tested prior to their release and were selected 
by the Rice Research Centre, Malaysia, based on yield performance; 
disease resistance, particularly to blast and 'penyakit me rah1 (a virus 
disease); response to fertiliser; short maturation period; low photo- 
periodic reaction; grain type and quality; and threshing quality.
The varieties are:
(i) Mahsuri - The parents of this hybrid selection are Mayang 
Ebos 80 and Taichu 65. The resultant line is back-crossed 
with Mayang Ebot 80 to get the line which is given the name 
Mahsuri. Mayang Ebox 80 is one of the leading varieties 
grown on the Kedeh plain in Malaysia prior to double 
cropping while Taichu 65 originated from Taiwan. Mahsuri 
has found wide acceptance in almost all parts of Malaysia.
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(ii) Bahagia - This variety is a hybrid selection from the
cross between the Indonesian variety Peta and the Malaysian 
variety Tangkai Rontan which combines the good character­
istics of both. Peta has wide adaptability to varying 
conditions and was widely cultivated in Indonesia and the 
Philippines. This variety was released officially in 1968 
to act both as a replacement as well as to supplement the 
existing Mahsuri variety.
(iii) Sri Malaysia - Released a few years later than Bahagia, 
this variety is the hybrid selection from recrossing the 
Peta and the Pangkai Rotan.
3.5 Management Ability Factor * (i)
The remaining variable to be discussed is management ability (the 
concept and more detailed discussion of management is given in chapter 5). 
The problems of measurement of management abilities and their effect on 
resource use in farming are matched equally by the problem of conceptual­
ization. Crude attempts incorporating the use of proxy variables for 
management as explicit variables in production functions have already 
been made [Massell, 1967; Upton, 1970]. In this study, the Nielson 
management model [Nielson, 1962] is adopted as the conceptual framework 
for the measurement of managerial ability. The relevant theoretical 
construct of the manager in terms of the Nielson model can be represented 
in Figure 3.1 below [Wirth, 1964]. The farmer-cum-manager is symbolised 
in the V set:
(i) as a person with a certain configuration of background 
experience V.. and presumably a memory of these; these 
include his age, education, cosmopolitanness and social
participation;
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(ii) as a person who is directed by certain drives and
motivations, V„ which are monitored by the prevailing 
value system. V„ reflects his openness to new experiences, 
beliefs in the efficiacy of technology, the general 
abandonment of passivity and fatalism, and ambition for 
himself and his children;
(iii) and as one endowed with certain capabilities or talents,
V such as intelligence, imaginations and skills.
is reflected in his knowledge of agriculture and 
economic principles.
The P set signifies the whole complex of activities which is 
referred to as the managerial process. Some outward manifestation of 
these processes may be recognised; however, much of the actual process 
of management is internalised in the mind of the manager, and is the 
most difficult to dissect in an analytically meaningful way.
The 0 set represents the managerial outcome. Thus considering 
the whole model, the manager can be viewed as a goal-oriented system 
seeking to produce a desirable goal-state or outcome. Given certain 
levels of interactions within the V set, the manager engaged in the 
mostly internalised process P which leads him into various activities 
that produce the outcome 0, with varying degrees of finality.
Model component scores are derived from personal characteristic 
data available from farmer interviews. Farmers are classified into 
relatively homogeneous management groups through the use of cluster 
analysis [Tyron and Bailey, 1972]. Only personal characteristics which 
relate to the three Nielson model primary antecedent components 
(biography, abilities and motivation) and the activities that manifest 
the management process are considered. Personal characteristics are in
ANTECEDENTS OUTCOME
V,
Biography
V2
Drives and 
motivations
V3
Abilities 
and capabilities
p
Process
Managerial
behaviour
\
0
Outcome
Managerial
Success
FIGURE 3.1
A MODEL OF THE FARM MANAGER
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the form of farmers' attitudes, socio-economic values and other 
attributes. Modem attitudes, where attitudes are defined as certain 
regularities of an individual's feelings, thoughts and predispositions 
to act towards some aspect of his environment, connote an orientation 
of the above three attributes towards maximising or optimising pro­
duction. Attitudes on the other hand are hypothetical constructs which 
may not be directly observable, but may be inferred from verbal 
expression or by overt behaviour. For instance, in the context of the 
general farming community in Malaysia, a farmer who always attributes 
his crop failure to 'takdir* or fate, or 'Kurang rezeki' or one who 
subscribes to the concept of 'rezeki secupah tidak akan jadi segantang' 
(which means 'try you may, but succeed you never*) reflects a high 
degree of fatalism which is a negative attitude lacking drive and 
motivation [Afifuddin, 1973]. The degree of traditionalism, cosmopolitan­
ness and social participation determine the extent of farmers' involve­
ment in modem market-oriented economic activities of padi farming. 
Afifuddin [1973, op. cit.] reported that among Malay farmers, certain 
traditional practices such as the prohibition of doing transactions on 
Fridays, Tuesdays, and Wednesdays, and their adherence to the belief of 
the 'ketika' which is the timing for lucky days in the starting of 
field operations, may inhibit movement away from subsistence cultivation. 
Furthermore, for those who stay far away from urban areas and who have 
no means of having wider contacts with people of other places, the lack 
of exposure to alternatives narrows the scope of their economic per­
ceptions. But as they begin to participate in formal social and economic 
organisations within their village, mukim or district, they may become 
more exposed and familiar to modern ways and modem thinking. This helps 
in promoting favourable modern farming attitudes: the more times a 
farmer visits the urban areas, the more likely he will change his
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attitude from subsistence to a modern one. Similarly, the greater the 
number of years of secular schooling, the more the farmer is likely to 
be exposed to other modern activities. Consequently, he is more likely 
to have a high degree of empathy, thus sharpening his tools of decision­
making. [See Appendices B and C.]
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CHAPTER 4
FARM AND FARMER CHARACTERISTICS
This chapter describes the farms, the farmers and other relevant 
socio-economic characteristics pertaining to the area. Some of these 
characteristics are subsequently utilised in the production analysis. 
Some generalizations for mukim and district are attempted here.
4.1 Tenure Status
4.1.1 Tenancy Arrangement by Mukim
Table 4.1 shows the distribution of tenurial arrangements in the 
four mukims considered. A Chi square test undertaken to test the 
occurrence of tenancy arrangements for the four locations indicates 
that there is a significant difference (at least at the 5 per cent level) 
for tenancy arrangements between locations. As shown in Table 4.1, 
there is a higher proportion of owner operators in the three mukims of 
Parit Buntar, Bagan Serai and Gunong Semanggol (41, 64 and 59 per cent 
respectively), while in the mukim of Kuala Kurau, the incidence of the 
pure tenant category is 61 per cent. For the district as a whole, there 
is a higher proportion of owner operators (51 per cent), while the share 
of farm operators fallinto the category of owner tenant and pure tenant 
is 14 and 35 per cent respectively.
The probable reason for the higher incidence of pure tenance in the 
mukim of Kuala Kurau is due to the greater population pressure in this
part of the district.
TABLE A.1
*
DISTRIBUTION OF FARMERS: TENURIAL STATUS BY MUKIM
Tenancy Status
MUKIM Row
TotalFarit Buntar Bagan Serai Gunong Semanggol Kuala Kurau
Owner operator 12 32 17 10 71
(16.9) (45.1) (23.9) (14.1) [51.1]
[41.4] [64.0] [58.6] [32.3]
8.6 23.0 12.2 7.2
Owner tenant 8 4 5 2 19
(42.1) (21.1) (26.3) (10.5) [13.7]
[27.6] [8.0] [17.2] [6.5]
5.8 2.9 3.6 1.4
Pure tenant 9 14 7 19 49
(18.4) (28.6) (14.3) (38.8) [35.3]
[31.0] [28.0] [24.1] [61.3]
6.5 10.1 5.0 13.7
Column total 29 50 29 31 139
( 20.9) (36.0 ) ( 20.9) (22.3) 100.
Chi square = 19.2487 Significant = 0.0038
* ( ) indicates row %; [ ] indicates column %.
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4.1.2 Farm Size by Tenancy Status
Looking at Table 4.2, which gives the farm area operated by tenure 
status, and testing for significance using the Chi square test, it is 
evident that even at a 1 per cent significance level, the area operated by 
the farmer is dependent on the tenurial status of the farmers themselves.
The owner operators and owner tenants cultivate, on average, larger areas 
of padi land compared to the pure tenant. Seventy—four per cent of owner 
operators and owner tenants cultivate farms greater than 1.01 hectares 
compared with 39 per cent of the pure tenants.
4.1.3 Farm Size by Mukim
From another angle, as shown in Table 4.3, the distribution of farm 
size varies between mukims. For the mukims (looking at column percentages), 
it is of interest to note that the percentage of surveyed farmers having a 
farm size of less than one hectare is significantly large in the mukim of 
Kuala Kurau (61 per cent), while in the mukims of Parit Buntar, Bagan 
Serai and Gunong Semanggol they are 34, 34 and 24 per cent respectively.
In terms of farm size greater than 2.01 hectares, its incidence is greater 
in the mukims of Bagon Serai (16 per cent) and Gunong Semanggol (31 per 
cent). On the basis of the sample as a whole, most farmers (64 per cent) 
in all the mukims operate farms of a size between 0.51 and 1.50 hectares.
The average sizes of farms operated are 1.254 hectares in Parit Buntar; 
Began Serai, 1.281; Gunong Semanggol, 1.395; Kuala Kurau 1.038 hectares. 
This, in general, follows a similar pattern, as discussed under 4.1.1 
above.
For the district as a whole, the scale of farming indicates that 
about 3.6 per cent of farmers sampled operate less than 0.50 hectares;
34.5 per cent operate areas between 0.51 and 1.00 hectares; 29.5 per cent 
operate farms of size between 1.01 and 1.50 hectares; 15.8 per cent
TABLE 4.2
*
DISTRIBUTION OF FARMS: FARM SIZE BY TENURE STATUS
H E C T A R E S
Tenancy Status Less than 0.51 to 1.01 to 1.51 to 2.01 ha RowTotal0.50 ha 1.00 ha 1.50 ha 2.00 ha and above
Owner operator 2 19 22 12 16 71[51.ll(2.8) (26.8) (31.0) (16.9) (22.5)
[40.0] [39.6] [53.7] [54.5] [69.6]
1.4 13.7 15.8 8.6 11.5
Owner tenant 0 2 9 4 4 19
(0.0) (10.5) (47.4) (21.4) (21.1) [13.7]
[0.0] [4.2] [22.0] [18.2] [17.4]
1.4 6.5 2.9 2.9
Pure tenant 3 27 10 6 3 49
(6.1) (55.1) (20.4) (12.2) (6.1) [35.5]
[60.0] [56.3] [24.4] [27.3] [13.0]
2.2 19.4 7.2 4.3 2.2
Column total 5 48 41 22 23 139
(3.6) (34.5) (29.5) (15.8) (!6.5} 100.
Chi square = 21.3384 
* ( ) indicates row %;
Significance = 0.0063 
[ ] indicates column %. 4Nto
TABLE 4.3
DISTRIBUTION OF FARMS: FARM SIZE BY MUKIM
Farm size 
(hectares)
M U K I M Row
(district)
totalFarit Buntar Bagan Serai Gunong Semanggol Kuala Kurau
Less than 0.50 1 0 3 1 5
hectares (20.0) (0.0) (60.0) (20.0) [ 3.6}
[3.4] [0.0] [10.3] [3.2]
0.7 0.0 2.2 0.2
0.51 to 1.00 9 17 4 18 48
(18.8) (35.4) (8.3) (37.5) 134.5]
[31.0] [34.0] [13.8] [58.1]
6.5 12.2 2.9 12.9
0.01 to 1.50 11 14 9 7 41
(26.8) (34.1) (22.0) (17.1) 129.5 J
[37.9] [28.0] [31.0] [22.6]
7.9 10.1 6.5 5.0
1.51 to 2.00 4 11 4 3 22
(18.2) (50.0) (18.2) (13.6) EL5.8]
[13.8] [22.0] [13.8] [9.7]
2.9 7.9 2.9 2.2
2.01 and above 4 8 9 2 23
(17.4) (34.8) (39.1) (8.7) Il6.5l
[13.8] [16.0] [31.0] [6.5]
2.9 5.8 6.5 1.4
29 50 29 31 139Column total (20.9) (36.0} (20.9). (22.3) [100.0 ]
Average size 1.254 1.281 1.395 1.038 1.206
Chi square = 23.26237 Sigm' f-i rant- = n.rpsfi
45
operate farms of size 1.51 to 2.00 hectares; while 16.5 per cent operate 
farms of size greater than 2.00 hectares.
4.1.4 Tenurial Characteristics
As indicated in Chapter 3, the tenancy arrangement practised in the 
district is of the fixed rent type, whereby the tenant farmer agrees to 
pay a specified amount of rent in respect of the unit area rented. Share 
cropping was not encountered in the survey. Table 4.4 shows that a 
little over 70 per cent of owner tenant and pure tenant farmers rent 
their land from relatives, most of whom are their brothers, cousins and, 
to some extent, their parents. The latter is not surprising in view of 
the fact that land has all along been associated with security for old 
age. In most cases, the parents are not in a hurry to transfer the land 
title to their children for fear that they will not be looked after once 
the title is transferred. On the other hand, some parents do not rent 
out part of the land to their children to help the latter.
TABLE 4.4
DISTRIBUTION OF FARMS: METHODS OF RENT PAYMENT
Method of rent payment Relative Non-relative Total(%)
Cash before planting 6 6 12
(17.6)
Cash after harvesting 34 12 46
(67.7)
In padi before planting 0 0 0
(0.0)
In padi after harvesting 8 2 10
(14.7)
TOTAL (%) 48
(70.6)
20
(29.4)
68
(100.0)
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Three methods of rent payment are identified. The majority (about 
67 per cent) of the farmers who rent land pay their landlord in cash 
after harvesting, while about 17 per cent paid their rent in cash before 
planting, and 14 per cent paid in padi after harvesting. The payment is 
normally transacted in the landlord's house (about 58 per cent), while 
the rest of the transaction takes place in the farmer's house.
The amount of rent paid per hectare, per season and per year, and 
also the method of rent payment, varies from mukim to mukim depending on 
prevailing market forces, expected yields and on time (see Table 4.5). 
The highest rentals are found in the mukims of Parit Buntar and Gunong 
Semanggol where the average rents per season were $(M)207.00 and 
$(M) 170.00 respectively, while the average rents per year were 
$(M)381.00 and $(M)340.00 respectively. Lower rents are encountered 
in the Kuala Kurau and Bagan Serai mukims, probably because of the 
combined reasons of lower soil fertility and non-assurance of water 
availability for two crops a year.
Compared to the amount of rent imposed by the Security of Tenure 
*and Rent Control Act annual rents paid by the farmers are significantly 
above the gazetted rate in the case of Parit Buntar and Gunong Semanggol 
mukims. The Act also stipulates that rent for the off-season crop 
should be 30 per cent of that of the main season crop; the rents 
actually paid by farmers for the off-season crops are equivalent to the *
* The Security of Tenure and Rent Control Act was introduced by the 
Federal Government and accepted by the Perak State Government. It 
aims at ensuring fairness to both landlord and tenants on matters 
of the rights of ownership and the control of rents. The Act 
stipulates that the rents per acre for the main season to be:
Soil Class Amount of rent/acre
Class 1 140 gantangs
Class I 120 gantangs
Class 3 70 gantangs
with the off-season rents being 30 per cent of the main season rent
for the subjective soil classes.
TABLE 4.5
AVERAGE FARMS: AMOUNT OF RENTS*PAID PER HECTARE BY MUKIM
Season
M U KIM
District
Parit Buntar Bagan Serai Gunong Semanggol Kuala Kurau
**Rent per season 207.24 119.39 170.12 94.24 141.95
(M) (233.06) (233.06) (233.06) (233.06) (233.06)
Rent per year 381.39 238.97 340.44 188.86 273.83
($ (M) two seasons) (302.98) (302.98) (302.98 (302.98) (302.98)
* Where rent is paid in kind (padi) calculation is 
based on padi prices received by the farmer for 
the year. **
** Figures in brackets are the expected rents for 
Class 1 soil based on rents payable under the 
Security of Tenure and Rent Control Act. The 
values are calculated based on the Guaranteed 
Minimum Price in 1973 ($16.00 per pikul).
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main season crop for the mukims of Bagan Serai, Gunong Semanggol and 
Kuala Kurau; but it is slightly less than the rent of the main season 
crop for the mukim of Farit Buntar. Consequently, the average rentals 
charged per season for each mukim are lower than stipulated by the Act. 
This indicates that the current effective average rents are favourable 
to the tenants considering, of course, the rental charges envisaged 
in the Security of Tenure and Rent Control Act.
Although land tenancy is supposed to be regulated and controlled 
by the Security of Tenure and Rent Control Act (1967), the general 
practice was to establish it by verbal arrangement rather than by 
legal registration. Only about 45 per cent of the tenant farmers (and 
about 50 per cent of the sample farms) were aware of the existence of 
this Act, but most preferred not to register due to the fact that some 
of their landlords happen to be related to them. Those with non-kin 
landlords preferred not to register because both parties perceived it 
as an unnecessary bureaucratic procedure requiring elaborate dealings 
which they detest. The Act obviously ignores the kin factor in 
tenancy relations. Perhaps it wrongly assumes that the tenancy situation 
is one of pure landlord-tenant dichotomy. Where the tenant-landlord 
relationship is son-parent, the son allocates some portion of the harvest 
to the parent as rent. There is no written or verbal tenurial agreement; 
it is a purely family affair with a flavour of fixed rental. This, to a 
certain extent, is reflected in their saying, 'sama buat sama makan1 
(literally: 'together we cultivate, together we reap the harvest1).
4.2 Labour Utilization
There are three sources of labour forces available: the family, 
and exchange and hired labour. The use of each, or their combination, 
depends on the availability of family labour, the size of the holdings 
and the requirements of the various cultural operations. As indicated
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in Table 4.6, nursery preparation and the maintenance operations of 
fertiliser, weedicide and insecticide applications and weeding are 
performed wholly by family labour. Land preparation, transplanting, 
harvesting, and winnowing, bagging and in-field transporting, involve 
varying proportions of family and hired labour. However, the agri­
cultural operations involving a high percentage of hired labour are 
harvesting and the combined operations of winnowing, bagging and trans­
porting. Where hired labour is used for harvesting, the job is normally 
contracted to the same person (who may be the head of a group of 
individuals of an agricultural labour force) for all the operations of 
harvesting, threshing, winnowing, bagging and transporting. It is 
difficult for the farmers to separate payments for each of the 
activities. For land preparation and transplanting, the method of 
payment is by cash. However, for harvesting, winnowing, bagging and 
transporting, the normal method of payment is a share of the harvested 
produce in terms of either cash or padi. Table 4.7 gives the break­
down of methods of payment for the 72 farmers who used hired labour in 
the above operations. About 5.5 per cent of the farmers pay total 
cash while the rest used the harvest sharing arrangement to pay for their 
hired labour. Two methods are practised in sharing the cash proceeds 
of the sale of the crops and sharing the gross harvest of padi. Three 
sharing ratios are in use as indicated in Table 4.7. The practice is 
that where the sharing ratio is 10:1 the farmer undertakes to provide 
meals to the harvesters for the duration of the harvest. If the hiring 
is 20:3 the farmer will only provide light refreshments and coffee, but 
if the sharing ratio is 10:2 the farmer does not provide any meal or 
coffee to the harvesters. As shown in Table 4.7, the 10:2 sharing ratio 
is most frequently practised, probably because it obviates the necessity 
to provide food to the harvesters.
TABLE 4.6
AVERAGE FARM: LABOUR UTILIZATION AND RELATED STATISTICS ON FAMILY AND HIRED LABOUR
Cultural operation
Average labour 
requirement per 
farm per year 
(may-days)
Proportion 
farmers 
using hired 
labour (%)
Average hired 
labour used per 
farm per year 
(man-days)
Proportion 
hired labour 
used
(%)
Nursery preparation 11.55 0.0 0.0 0.0
Land preparation 
(excluding tractor 
ploughing) 53.65 10.1 2.57 4.8
Transplanting 38.88 23.7 5.83 15.0
Maintenance (fertiliser, 
insecticide, weedicide 
application and weeding) 11.09 0.0 0.0 0.0
Harvesting and threshing 63.74 51.8 36.21 56.8
Winnowing, bagging and 
transporting 9.05 17.3 2.75 30.4
TOTAL 187.96 47.36 25.2
Ulo
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TABLE 4.7
DISTRIBUTION OF FARMERS USING HIRED LABOUR FOR 
HARVESTING, WINNOWING, BAGGING & TRANSPORTING 
AND THEIR METHOD OF PAYMENT
Method of Payment Number Percentage
Cash 4 5.5
Sharing harvest 68 94.5
Total 72 100.0
*Cash
Sharing 10:1 2 2.95
20:3 2 2.95
Harvest 10:2 17 25.00
Padi
Sharing 10:1 6 8.82
20:3 12 17.64
Harvest 10:2 29 42.64
* All the harvested pad! is deemed sold and the cash 
proceeds are shared by the farmer and the harvester 
according to the agreed ratio:
10:1 means - for every ten toilers of the harvested 
crop one dollar will be given to the harvester.
Similarly for 10:2 (or 20:3), in which case 
for every ten dollars (or twenty dollars), the 
harvester gets two dollars (or three dollars).
** All the harvested padi is either weighed or measured 
in the local unit; the padi is then shared according 
to the agreed ratio.
10:2 means - for every, say, 10 pikuls of padi, 2
pikuls is the share of the harvester. Similarly 
for 10:1 (or 20:3) for every 10 (or 20) the hired 
labour share is one (or three) pikuls.
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Only 17.3 per cent of the farmers reported having used exchange 
labour. The cultural operations where exchange labour is practised 
are mainly in transplanting, harvesting, winnowing, bagging and 
transporting.
4.3 Production and Usage of Padi
The average annual total production per farm (sampled) is 
5,259 kilograms. The average yield per hectare by mukim (as indicated 
by Table 4.8) shows that comparatively higher yields are produced in 
the mukims of Gunong Semanggol and Parit Buntar, while lower yields 
are recorded in the mukims of Bagan Serai and Kuala Kurau. Of the 
total production an average of 985.5 kilograms are saved for home 
consumption and seed purposes. The remainder is utilised for a variety 
of purposes including the payment of Zakat (the religious tithes) and 
hired labour.
TABLE 4.8
AVERAGE FARM PRODUCTION PER YEAR, AVERAGE PER HECTARE, 
AMOUNT SAVED FOR HOME CONSUMPTION 
(in kilos)
Average total production 5259
Average yield per hectare per year 4309
Average yield per hectare per season 2154
Mukim of Parit Buntar 2734
Mukim of Bagan Serai 1669
Mukim of Gunong Semanggol 2812
Mukim of Kuala Kurau 1779
986
5.1
Average amount saved for home consumption 
Percentage home consumption to total production
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4.4 Agricultural Inputs Used
Table 4.9 shows the average amount of various inputs used per farm 
and per hectare and the varieties planted for the various mukims. In 
all the mukims (Bagan Serai excepted because of the higher incidence 
of farmers reporting planting Seri Malaysia variety) the variety Mahsuri 
seems to be the most popular. For the district also, Mahsuri seems the 
most popular choice with 66.9 per cent of the farmers having reported 
planting this variety. The probable reason was that Mahsuri was amongst 
the first varieties introduced for double-cropping in this area. Further­
more , its grain and eating qualities are good.
The average tractor power used is highest in Gubung Semanggol.
This was because a tractor was easily, but perhaps not adequately, 
available in this mukim, most of them being owned by the Farmers’ 
Association. Since its inception, Gunung Semanggol Farmers’ Association 
has been very active in providing services for ploughing to member and 
non-member farmers. Credit was also extended to farmers who wished to 
make use of these services.
The average amount of fertiliser used per hectare per year varies 
from mukim to mukim. Greater amounts were used in Gunung Semanggol and 
Kuala Kurau, even though the average amount used was not to the recom­
mended level (the Department of Agriculture's recommendation was the 
equivalent of $(M)190.00 per hectare per year under the then existing 
prices).
Application of insecticides and weedicides was negligible in all 
the mukims. This can be attributed to reasons already discussed in 
Chapter 2 and taken up later in Chapter 6. Average total labour input 
per hectare per year was greatest in Bagan Serai followed by Kuala 
Kurau indicating the relative abundance of this input factor in both
mukims.
TABLE 4.9
AVERAGE AMOUNT OF INPUT USED AND VARIETIES PLANTED BY MUKIM
M U KIM
District
Parit Buntar Bagan Serai Gunong Semanggol Kuala Kurau
Rice varieties:
Proportion (%) planting:
Mahsuri 89.7 32.0 82.8 87.0 66.9
Bahagia 3.4 2.0 13.8 6.5 5.8
Seri Malaysia 6.9 66.0 3.4 6.5 27.3
Average tractor power per farm 
(machine hours) 2.1 0.0 30.6 2.2 8.7
Average amount of fertiliser used:
per farm ($) 51.97 56.38 106.76 64.71 67.83
per hectare ($) 41.44 44.01 76.53 62.34 56.24
Average amount of insecticide used:
per farm ($) 6.62 3.74 5.83 8.48 5.83
per hectare ($) 5.28 2.92 4.18 8.17 4.83
Average amount of weedicide used:
per farm ($) 2.04 2.44 1.97 1.39 2.02
per hectare ($) 1.63 1.90 1.41 1.34 1.67
Average amount of labour used:
per farm (man-days) 91.9 144.7 101.6 98.2 114.3
per hectare (man-days) 73.3 112.9 72.8 94.6 94.8
In-JN
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4.5 Gross Farm Income
Table 4.10 provides details of the sources of average gross farm 
income. The average gross farm income estimates range between $2,273 
in Gunung Semanggol and $1,224 in Kuala Kurau. The proportion of 
income contributed by padi is also highest in Gunung Semanggol (94 per 
cent) and lowest in Kuala Kurau (73 per cent). The higher income from 
padi in Gunong Semanggol is due mainly to the larger average farm size 
and higher yield levels. The lower income in Kuala Kurau is attribut­
able to smaller average size farms in the mukim coupled with lower 
yields. Consequently, more than 40 per cent of those who looked for 
additional employment to supplement their income come from this area. The 
average gross family income of padi farmers in the Krian Scheme is 
around $(M)1,735.00, a meagre sum indeed. This partly helps to explain 
why more than 50 per cent of the farmers resorted to borrowing to purchase 
farm inputs such as fertiliser and insecticide, the major source of 
credit being from private individuals and the shopkeepers (73.5 per 
cent of those borrowing); while the rest comes from Farmers' Association/ 
Co-operatives (i.e. , 26.5 per cent).
Almost all (92.8 per cent) of the padi marketed is sold to the 
middle-men who are licensed padi buyers; while about 5 per cent sold 
their padi through Farmers' Associations and/or Co-operatives. These 
buyers normally collect the padi at roadsides. Another interesting 
feature is that most of the padi is sold immediately after harvesting.
The average prices received ranged from $30.68 per quintal in Bagan 
Serai to $25.66 per quintal in Kuala Kurau.
4.6 Farmer Characteristics
A characteristic feature of the age distribution of farmers in the 
area is that 36 per cent are above 50 years old. Only 15.1 per cent
TABLE 4.10
*
AVERAGE FARM: NON-PADI INCOME, GROSS INCOME 
AND AVERAGE PRICES OF PADI RECEIVED
FROM PADI, GROSS FAMILY 
BY THE FARMERS BY MUKIMS
INCOMES
Items Parit Buntar Bagan Serai Gunong Semanggol Kuala Kurau District
Gross non-padi income ($) 480.00 224.54 124.07 331.93 280.84
Gross income from padi ($) 1653.14 1285.70 2148.83 891.90 1454.61
Gross family income ($) 2133.14 1510.24 2272.90 1223.83 1735.45
Percentage of padi to 
family income 77.5 85.13 94.5 72.9 83.8
Average padi price 
($ per quintal) 25.95 30.68 26.70 25.66 27.74
Average gross income 
from padi ($ per hectare) 1318.29 1003.66 1540.38 859.25 1206.14
* This is calculated from the total farm produce at prices received by each 
farmer for the year. All values are in Malaysian dollars.
In
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are below 30 years old; while the rest are within the age bracket of 
30 to 39 years (26.6 per cent) and 40 to 49 years (22.3 per cent). The 
average number of years of formal education is 3.6 years and only
21.6 per cent of the farmers have completed 6 years of primary education 
(this is very much below the Muda Scheme farmers level of education, 
where about 54 per cent completed 6 years of primary education)
[Treasury Report, 1975/76].
The average family size is relatively large. Each household on 
the average consists of 5.89 persons, which is very much higher than 
the national average of 5.34 persons [Population Census Post-enumeration 
Survey of 1970].
Percentage membership of Farmers' Associations and/or Co-operatives 
varies from mukim to mukim. In Gunong Semanggol 48.3 per cent of the 
farmers are members of Farmers' Associations and/or Co-operatives; 
while for Parit Buntar, Bagan Serai and Kuala Kurau the percentages 
are 34.5, 16.0 and 29.0 respectively. This probably explains why only 
a few farmers obtain credit from these institutions because to obtain 
credit farmers must be members.
Only 29.5 per cent of the farmers reported approaching the 
Department of Agriculture officials for advice. The majority (54.0 per 
cent) rely on their neighbours. However, 35.3 per cent reported 
receiving agricultural pamphlets from the Department of Agriculture.
On the other hand, the vernacular jawi transcript is the favoured 
newspaper for 76.3 per cent of the farmers; 26.6 per cent reported 
reading the newspaper (either bought or borrowed) every day, while 
60.4 per cent read it occasionally.
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4.7 Some Indicators of Standard of Living of Farmers
Table 4.11 shows some of the material possession of farmers which 
may indicate the degree of the quality of life of farmers in the area. 
Almost all the farmers possess at least a bicycle, the most convenient 
mode of transportation for the farmer as well as the vehicle used for 
transporting inputs and farm produce. The consistently higher per­
centage of farmers in Gunong Semanggol reporting having all the five 
indicators testifies the relatively higher income of farmers in that 
area compared to other mukims.
TABLE A. 11
PERCENTAGE OF FARMERS POSSESSING MOTORCYCLE, BICYCLE, SEWING MACHINE,
RADIO SET AND OIL STOVE BY MUKIM
MUKIMS
MOTORCYCLE BICYCLE SEWING MACHINE RADIO/TRANSISTOR
KEROSENE
(OIL)
STOVE
number
of
farmers
%
number
of
farmers
%
number
of
farmers
%
number
of
farmers
%
number
of
farmers
%
Parit Bunt ar 4 13.8 29 100.0 12 41.4 23 79.3 2 6.9
Bagan Serai 3 6.0 45 90.0 18 36.0 26 52.0 4 8.0
Gunong Semanggol 5 17.2 28 96.6 17 58.6 22 75.9 7 24.1
Kuala Kurau 2 6.4 20 96.8 8 25.8 13 41.9 3 9.7
District 14 10.1 132 95.0 55 39.6 84 60.4 16 11.5
InVO
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CHAPTER 5
CONCEPTUAL FRAMEWORK AND MODEL SPECIFICATION
5.1 Conceptual Framework
Economic efficiency is a central issue in neoclassical micro- 
economic theory. Stigler (1960) defines efficiency as:
1 the ratio:
actual output
maximum output
for given resources. Optimum efficiency, a ratio of 
unity, is achieved when the value of marginal product 
of each productive service equals its alternative cost.'
There are, therefore, two components, one physical or technical, 
and another which takes account of input prices. For any given tech­
nology we can consider the two aspects of economic efficiency in 
terms of the production function.
Leibenstein (1966) defines technical inefficiency as the inability 
of firms or economies to operate on an outer bound production possibility 
surface, consistent with their resources. In similar manner, Lau and 
Yotopoulos (1971, 1973) define technical efficiency as:
’A firm is considered more technically efficient than 
another if given the same quantity of measurable inputs, 
it consistently produces a larger output.'
As such technical efficiency is defined in terms of maximising 
factor inputs for any given output. Price efficiency on the other hand 
refers to the way in which a firm combines inputs when faced with a 
given set of input prices. Minimum cost conditions are defined by the 
equality of factor marginal productivity and the input/output price ratio.
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Led by Farrell(1957) in his study on productive efficiency, other 
authors have pursued various studies on technical and price efficiency 
(and the literature is still increasing). Consider the simple case where 
the farm-firm is producing a single output with two inputs X and X^. 
Under the assumptions of constant returns to scale, the production 
function is represented by the iso-cost curve I-I in Figure 5.1. The 
point denotes the optimum combination of the two inputs X^ and X^ 
which is required to produce a given output. This is where the relative 
price line P^-?2 is tangential to the iso-cost curve.
Suppose the farm is not producing on I-I^ but instead is producing 
at, say, point Z. Then, the distance OZ relative to OQ shows how the 
same output could be produced using fewer inputs of X^ and X^. This 
ratio is a measure of 'technical efficiency1. In similar fashion, the 
ratio OR to OQ measures the degree to which input prices would be 
altered if the same output were produced using a different input mix.
This second ratio indicates 1 price efficiency’.
In terms of Figure 5.1, then, we have:
OQ(a) Technical efficiency =
(b) Price (or allocative) efficiency = —
, x Mg „ OQ OR OR
(c) Economic efficiency = = —
where this ratio is measuring the economic efficiency of resources 
utilization in the farm-firm at production point Z, and compares this 
with optimum at Q. where the index has the value of unity. Farrell 
(1957) generalized this single process example to many processes and 
inputs. His approach to the estimation of an efficient production 
function from observations of inputs and outputs of firms can be simply 
illustrated by Figure 5.2 for the case of two inputs and one output.
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Under the assumption of constant returns to scale, each firm can be 
represented by a point in the input-input space, where each point 
represents the unit output of a single firm resulting from the com­
binations of inputs. The number of points in the space will equal 
the number of firms considered. From the scatter of points in the 
input-input space, a unit isoquant I-I can be specified as the most 
efficient actual performance of the sample of firms. (It is assumed 
that the isoquant is convex to the origin [Mansfield, 1970].)
Additional observations will either fall to the right or left of the 
isoquant, in which case, the isoquant I-I , is unaffected or will 
shift to the left respectively. Therefore the position of I-I is 
such that no observation lies to its left for the number of observations 
considered. All those firms that operate on the production frontier,
§Bw are considered to be 100 per cent technically efficient (i.e., 
firms K, L, M, Q, N), while those to the right of I-I are technically 
inefficient relative to the production frontier (i.e. , firms U, S, T,
Z) and their index of efficiency ranges from less than one to zero.
As such,technical efficiency of a firm is defined in relation to a set 
of firms from which the frontier is estimated. However, when the price 
line P-P is introduced (Figure 5.2), firms K, L, M, N, even though 
technically efficient are not economically efficient, simply because 
they fail to be price efficient. In this case only firm Q satisfied 
both technical as well as price efficiency and is therefore economically 
efficient. In terms of Figure 5.2 therefore, measures of:
OM(a) Technical efficiency = ^
x OR(b) Price (allocative) efficiency = —
9sj I OM OR I OR
(c) Economic efficiency OM OZ
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Allocative efficiency has received more attention in the literature 
of development economics then technical efficiency. Leibenstein (1966) 
suggests that although both efficiency components exist simultaneously, 
the non-allocative share may be the more important. Various other 
studies which investigate this claim are Solow (1957), Mundlak (1961), 
Nerlove (1965), Hopper (1965), Yotopoulos (1967), Seitz (1970), Timmer 
(1970), Lau and Yotopoulos (1971, 1973), Etherington (1973) and Muller 
(1974), to mention just a few. On technical efficiency, Muller (1974) 
points out:
'One is hard pressed to explain technical efficiency 
differences (i.e. , different levels of output with 
equal inputs) using the theory of the firm and the 
concept of a unique, neoclassical production function.'
The traditional production function describes only efficient tech­
nique, Muller (1974) develops a model in which differences in non­
convent ion al inputs and information obtained by managers may explain 
productivity differences between firms. A similar approach is adopted 
in this study. Binary variables representing management group member­
ship together with conventional inputs are hypothesised to show that a 
statistically significant percentage of interfam variation in rice 
output can be explained in terms of differences in farm resource 
structures and resource productivities.
The problem may be illustrated by examining Figure 5.3. Let us 
plot a sample of observations on two factors of production for a number 
of farm-firms producing a given crop. All farms utilise a linear 
homogeneous production function thus producing with constant returns to 
scale. We can represent these by a cross corresponding to a factor 
combination which an individual farmer requires in order to produce one 
unit of output. The innermost points can be joined to form an 
'efficient' frontier F-F which approximates the smooth curve I-I^ in
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FIGURE 5.3
AVERAGE AND FRONTIER PRODUCTION FUNCTIONS
Average function
Frontier
function
0
(Input X,2 per unit output)
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Figure 5.1. Since no points lie between this frontier and the two axes 
it can be regarded as a technical efficiency boundary.
Muller (1974) asks the question: 1Why do all observations not lie 
on a single isoquant as one would expect from production theory and 
optimal behaviour by firms?1 If the observed differences between farm- 
firms are considered to be due to random disturbances then F^-F^ the 
average function can be fitted and the concept of a frontier isoquant 
loses any economic meaning. However, a more realistic interpretation 
centres on the empirical fact that some farm managers are more success­
ful than others in exploiting the same production technology.
Significant variation in resource productivity are not accidental 
but are caused by the presence or absence of an additional input which 
affects isoquant F. This additional input is suggested to be manage­
ment ability and has its effects directly on output elasticities rather 
than being entered as a separate factor of production. Implicitly, it 
is assumed that all physical inputs are correctly specified. This 
study can also be seen as an attempt to distinguish in terms of tech­
nical efficiency, between 'good farmers', 1 average farmers' and those 
performing less than average. In fact, Etherington (1973) noted that 
within the developing countries:
'the variability in efficiency between farmers has long 
found explicit expression in such descriptive phrases 
as "Progressive Farmer","Master Farmer" or "Better 
Farmer".'
With respect to Figure 5.3, farms with higher management ability, ceteris 
paribus, will use less physical input to produce a given output. These 
farms will be observed on or closer to the frontier function F-F. in 
Figure 5.3. Now, instead of a production possibility set with a single 
efficient production frontier as in Figure 5.3, it is suggested that there 
exists a family of production functions depicting various efficiency levels.
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Figure 5.3 is modified to get Figure 5.4 where three relatively homo­
geneous management ability groups have been hypothetically identified.
As such, at best, the frontier function can be defined only with 
respect to a given management group only, or for that matter, at any 
fixed level of other left out factors. Once all inputs including 
management are taken into account, any productivity differences remaining 
are the result of random disturbances; consequently the frontier and the 
average functions are identical.
In fact, the actual scatter of observations in Figure 5.4 is more 
likely to be of a continuous nature so that arbitrary subdivision of 
management groups may not be satisfactory. The best, which may not be 
practicable, is to assign separate management coefficients for each 
farm. The alternative followed in this study is to use cluster analysis 
to identify relatively homogeneous management ability groups.
5.2 Model Specifications
The general form of the Cobb-Douglas production function model
based on conventional inputs is:
n $.
Y = 0 it X. . Ji o . . 1J3=1
(5.1)
or the implicit functional form:
•ij
or Y.
/?ih> = 0
n 8 m
IT X. . J 7T
° j=i h=l ij
(5.2)
where,
Y = gross output of padi per year measured in kilograms
from farm i (1=1, 2 . . . n), target variable.
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FIGURE 5.4
-------- M-,
F= Frontier 
, function
M-) = Management Group I Function
M2 = Management Group U Function 
M3 = Management Group IH Function
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Subject to instrumental variables,
X. .1J - amount of input j used by farm i within his control.
xih := exogenous inputs h used by farm i (all dummy variables)
beyond his control.
e. i = error term,
which, if transformed to logarithms, becomes the simple linear
equation:
Y.X
n m
= 3 + £ 3, X.. + Z 3.X+ e. .... (5.3)0 j-i J y h-i h ih 1
where:
Y. =l log of gross output of padi from farm i (kilograms)
X1 = log of area cultivated for farm i (measured in hectares)
X2 = log of pre-harvest labour input per year for farm i (man-days)
X3 = log of fertiliser input per year for farm i ($)
X4 = log of insecticide input per year for farm i ($)
X5 = log of weedicide input per year for farm i ($)
X6 = log of machinery input per year for farm i (machine hours)
n
i— soil type dummy variable
X8 ' irrigation quality dummy variable
X9
tenancy status dummy variables
X10
X11
padi variety dummy variables
X12
3 is 0 the constant term and 3. and 3, are the transformation ratiosJ h
which give the production elasticities for each input. The widespread
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use of the Cobb-Douglas function can be attributed to the relative ease 
in determining factor elasticities, marginal values and to its simple 
computational requirements. In the following analysis, it was found to 
give the best fit to the data relative to the linear model. In 
particular, the effect of management was proportional rather than 
additive. The log transformation assists to establish both additivity 
of effect and equality of variance between groups.
The remaining variable to be discussed is management ability. A 
comprehensive review of the literature on the importance of the human 
factor in the production process has been reported elsewhere (Muggen, 
1969). The conceptual and measurement problems of including management 
as the explicit variable in conventional economic models are considerable 
and only crude attempts seem possible (Minnesota A.E.S. Tech. Bull. 258, 
1968). However, for a review of production function studies incorpor­
ating proxy variables for management in similar semi-traditional rural 
situations, refer to Upton (1970). Theoretically, by incorporating 
management in the production function an estimate is made of its 
influence on farm output. Its inclusions should decrease specification 
bias in the estimated marginal productivities of physical factor inputs. 
Following Wirth (1964), the classification of farmers into relatively 
homogeneous management groups is attempted in this study.
The Nielson (1962) management model was adopted as the conceptual 
framework for the 1 measurement1 of management ability, the essential 
elements of which are given in Figure 3.1.
The manager is viewed as a goal-oriented system seeking to produce 
a desirable outcome. The manager possesses a biography of past 
experiences, motivations and capabilities which produce management 
behaviour and in turn generates an outcome. The model is completed by
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appropriate feedback from the outcome to the attributes where results 
may be used to influence future decisions. No allowance was made for 
reciprocal causation and the two stage interaction between the 
behavioural antecedents (biography, capabilities and motivation) and 
management behaviour and managerial performance in this application.
In addition, it is assumed that social structure variables, as they 
relate to individual management ability, remain constant over the sample, 
and that the three primary antecedent components, as specified, relate 
to the performance outcome - rice production. It was considered that 
the rice enterprise, although existing simultaneously with competing 
activities and differing with respect to economic aims and social 
significance, was a relatively 'modern* activity and its outcome may 
be measured in physical units. The criterion problem remains: to 
what extent are the 'measurements' of managerial ability inferences 
from performance (Minnesota A.E.S. Tech. Bull. 258, 1968)?
Personal characteristics questions relating to each of the four 
antecedent components of the Nielson model (motivation, management 
process, capabilities and biography) are scored using a dichotomous 
system reflecting a modem management behaviour orientation. The 
component results are transformed into standard score profiles for 
each farmer, and comprise the sole data input for classifying the 
sample into relatively homogeneous management groups.
Empirical methods for identifying groups having maximum multi­
variate profile similarity are generally referred to as cluster 
analysis techniques (Tyron and Bailey, 1970). Although the methods 
used to accomplish classification vary, they have two major steps in 
common:
(a) computing quantitative indices of profile similarity 
between all pairs of individuals, and
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(b) analysing similarity indices to identify homogeneous 
groups.
The method adopted is outlined by Overall and Klett (1972).
Similarities between profiles are represented in terms of distance 
function coefficients — simple sums of the squared differences between 
corresponding component scores. The cluster procedure involves a 
logical and systematic search procedure in which a homogeneous cluster 
nucleus can be identified consisting of highly similar profiles and 
then adding to the cluster members. New clusters are started when no 
acceptable candidate (that is, when the ratio of average cluster to 
non-cluster distances exceeds 0.7) can be found for inclusion into 
existing clusters. The procedure terminates when no new cluster nucleus 
can be identified. The method results directly in several mutually 
exclusive groups within which individuals are relatively similar and 
between which individuals are relatively different. Of course, the 
resulting typology being derived entirely from internal relationships 
among individuals without reference to any, a priori, classifications, 
is solely dependent for relevance upon the profile scores.
The effect of management group membership in the production of 
rice is identified by the specification of a dummy variable. Initially, 
a dummy variable is assigned to each management group - for example, 
assume four groups have been identified by the cluster analyses the 
dummy variables are assigned as in Table 5.1 below.
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TABLE 5.1
HYPOTHETICAL MANAGEMENT GROUPS
Management groups
V A R I ABLE
Mi M2 m3 m4
I 1 0 0 0
II 0 1 0 0
III 0 0 1 0
IV 0 0 0 1
In this case, three variables M^, M^ and M^ are included in the 
production function analysis; M, being excluded to prevent linear 
dependence.
Both Timmer (1970) and Upton (1970) suggest that management would 
most likely have an impact on production through changes in factor 
elasticities. For example, it may affect the productivity of one factor 
more than another, as in the case of management being input specific.
In a much wider sense one farmer may have acquired managerial ability 
with respect to one input and/or output rather than another. Mundlak 
and Hoch (1965) and Massel (1967) allow for shifts in the constant term 
only. But combinations of neutral and non-neutral shifts seem likely. 
Following Doll (1974), equation (5.1) can be modified to:
(g.+ M. .) m gnY. = 0 M. Tr X.. 3 13 TT X e
i o i j=i M h=l lh 1 (5.4)
where,
M represents the efficiency of the farmer of farm i and explains 
differences in the general levels of productivity among farmers, M
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represents the effects of management abilities as they relate to 
individual input categories and reflect the possibility that farmers 
may use one input more efficiently than another.
n m p=l
Y. = 3 + £3. X. . + £ 3, X + £ c X.. M, .1 o . t j ij , i h lh . g 11 iij=l J J h=l g=l & j j
p=l
+ £ d M. . + e....... (5.5)
g=l 8 1J 1
where,
M_^. = 1 if farmer i is a member of management group j and
M. . = 0 if not.
13
p = is the number of management groups identified.
Following Doll's (1974) interpretation d^ represents the 
'efficiency' of the farm manager and explains differences in group 
levels of productivity among farmers, and c represents the effects of 
managerial abilities as they affect endogenous input productivities 
and reflect the possibility that one management group may use one type 
of input more efficiently than another.
For example, in the case of four management groups (p=4) we have,
/s m n
?t - <W * bh \h+ .§T <bj+ci)xjh ...  <5-6)
for Management Group I
A m n
xi - (W + 4 bh xih+ V .... (5-7)
for Management Group II
zv m n
Y. = (b +dj + £ b, X., + £ (b.+c0) X.. .... (5.8)l o 3 , - h ih . t j 3 . ihh=l j=l J
for Management Group III, and
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^ m n
Y. 1 b + Z b, X,, + E b , X., 
l o , . h ih , , ] jhh=l J=1
(5.9)
for Management Group IV
5.3 Properties of Cobb-Douglas Production Function
As discussed earlier, because of the relative ease in computation 
and in determining factor elasticities and marginal values, the Cobb- 
Douglas production function is used in this study. Some of its 
properties utilised in the present study are discussed below.
5.3.1 Production Elasticity
The elasticity (3.) of output response with respect to X. is 
defined as the relative change in Y divided by the relative change in 
X. which caused the given change in Y.
AY AX.
iv1
x
(for infinitely small changes in X.)
f
AY f ) Y
AX.
I V
X.l
MPX.___l
APX. (5.10)
where MPX and APX, are the marginal and the average product of X.i i i
respectively. In terms of equation (5.1) the output elasticity 3^ 
(j=l, 2 ... n) of the factor X„ is given by
6o Hyt* 5i
3*1 6xj y
From equation (5.1)
3. 3 X.J o 1
32
. 2-
X.J
n
(5.11)
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therefore,
ayxj
6
-JL6 .
xj
6.j
x.
y
(5.12)
The production elasticity of each input indicates the expected 
change in the gross output for a unit change in that input, with 
other input levels held constant.
5.3.2 Marginal Product of a Factor
As in 5.3.1 above, the marginal product of a factor is obtained 
by taking the partial derivative of the function with respect to the 
factor (all other input levels held constant).
l. e.
6
JL6 .xj
6.J .2Lxj
MP . = 6. • 2-r
xj J xj
= g. • AP J xj (5.13)
5.3.3 Returns to Scale
The sum of elasticities of output measures the returns to scale
and the degree of homogeneity: 
n
if Z 6. = 1 we have constant returns to scale
j=l J
> 1 increasing returns to scale
< 1 decreasing returns to scale.
Constant returns to scale means that if all factors of production are 
increased simultaneously by 1 per cent, gross output will increase by
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1 per cent. If the relationship is such that a 1 per cent increase 
in all factors results in a more than (or less than) 1 per cent 
increase in gross output, then increasing (or decreasing) returns to 
scale prevail.
5.3.4 Allocative Efficiency
In areas where product and factor prices are known, allocative 
efficiency of farms, firms, etc., can be looked into. Under perfect 
competition, resource allocation efficiency occurs at the point where the 
marginal value product of each of the resources equals its marginal 
cost (Mansfield, 1972). In the theory of the firm, for allocative 
efficiency of the input, the first order condition for profit 
maximisation would be given by:
6
MP = -3—
o .XJ
where P . xj
e4j
JL.
xj
Py
price of the .thJ factor
(5.14)
p = price of the producty
As such, under the assumption of perfect competition, and given 
product and factor prices, we can examine the degree of resource 
mis—allocation for particular farm—firms.
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CHAPTER 6
EMPIRICAL PRODUCTION FUNCTIONS
Chapter 5 discussed the conceptual as well as the theoretical 
aspects of the production function model used in this study. This 
chapter discusses the empirical findings of the production function 
fitted from the 139 farm data of the Krian padi growing area. Divided 
into two parts: the first deals with the statistical interpretations 
and their estimates where only the conventional inputs are considered 
(excluding management ability factor); the second deals with the 
statistical interpretations and their estimates when all the factors, 
including management, are considered.
Multiple regression analyses were run on computer DEC 10 using the 
statistical package described in Nie, Hull, Jenkins, Steinbrenner and 
Bent (1975).
6.1 Production Function for Conventional Inputs
The production function was estimated by fitting the Cobb-Douglas 
function (linear in logarithmic form) to the 139 cross-sectional sample 
farms.
6.1.1 Production Elasticities
The estimated coefficients and the related statistics are summarised 
in Table 6.1. Each individual production coefficient was tested using 
the F-test.
An overall test of significance of the fitted regression model was 
carried out using the F-test. The coefficient of multiple determination
TABLE 6.1
ESTIMATED PRODUCTION COEFFICIENTS FOR FACTORS OF PRODUCTION WITHOUT MANAGEMENT QUALITY VARIABLES
Input Coefficients(3)
Standard 
error of
3
F-value
Land 0.84023** 0.08094 107.772
Soil dummy 0.54623** 0.07712 50.165
Fertiliser 0.05725** 0.01592 12.931
Irrigation dummy -0.30545** 0.08995 11.532
Tractor labour 0.02624** 0.00847 9.597
Labour (man-days) 0.09929* 0.07094 1.959
Bahagia variety dummy 0.10714 (N.S.) 0.11363 0.889
Insecticide -0.00604 (N.S.) 0.00675 0.802
Weedicide 0.00531 (N.S.) 0.00771 0.474
Pure tenant dummy 0.01903 (N.S.) 0.06152 0.096
Seri Malaysia variety dummy 0.01924 (N.S.) 0.06521 0.087
Owner tenant dummy -0.03926 (N.S.) 0.08261 0.226
Constant (log.) 7.58466
R2 0.8028
F-ratio 42.75
Number of observations 139
** indicates highly significant even at the 0.5 per cent level. 
* significant at least at the 10 per cent level.
N.S. not significant- at- all nlaueihlp 1 pvp 1R.
OOO
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(R ) indicates the variation in total farm production accounted for by
the fitted regression. In quantitative terms, the implication is that 
2the closer R is to unity, the better the model explains the data. In
this study, for the independent variables considered under this section,
2the value of the multiple coefficient of determination (R ) is
significantly different from zero even at the 0.5 per cent level. The
2 2 R for the estimated function is 0.80286 (adjusted R for degrees of
~2freedom - R = 0.78578), suggesting that variation in total farm 
production is explained largely by the independent variables included 
in the equation, that is, 80.286 per cent of the variation in total 
farm production has been explained by the independent variables entered 
as a group in the regression equation. The unexplained part of the 
variability of gross output may be due to other input factors which have 
not been taken into account and to other specification and measurement 
errors.
The production coefficients for land (0.84023), soil dummy (0.54623), 
fertiliser (0.05725), irrigation dummy (-0.30545), tractor labour 
(0.02624) are all highly significantly different from zero even at the 
0.0 per cent significance level. For labour (0.09929) , coefficient is 
significantly different from zero only at the 20 per cent significance 
level. The rest, Bahagia variety dummy (0.10714), insecticide (-0.00604), 
weedicide (0.00531), owner tenant dummy (-0.01924) are all not signifi­
cantly different from zero. However, all the significant coefficients 
are less than one, indicating decreasing marginal returns for each of 
the factors.
Production analysis has often been beset by problems of multi- 
collinearity between all or some of the independent variables. The 
problem of multi-collinearity arises when one or more of the explanatory 
variables in the equation are highly correlated with one and another
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and their separate effects cannot be conveniently decomposed. Looking 
at Table 6.2, which gives the degree of collinearity between the 
variables, the highest correlation coefficient (0.71) is that between 
land and labour (man-days) input, while the rest of the coefficients 
are well below 0.70. As such, it is assumed that multicollinearity is 
not a problem in this section of the analysis and that the production 
coefficients are well estimated.
Even though the production elasticity for man-days labour input 
is statistically insignificant at the 5 per cent level ( it is 
significant only at the 20 per cent level), its production elasticity 
is also used in subsequent cultivation for reasons of economic logic.
It is argued that this factor cannot possibly be excluded for without 
it production will not be possible. It is also maintained that 
while labour input may be correlated with land (correlation 
coefficient = 0.71) it is not highly enough correlated to warrant its 
exclusion.(Heady and Dillon [1961], suggested that if the correlation 
coefficient is close to unity or greater than 0.8, the regression 
analysis should be carried out with one of the highly correlated 
variables omitted in the analysis.) Huang (1964) suggests a rule of 
thumb that multicollinearity is 1 tolerable* if
r < RSo
where R is the square root of the coefficient of multiple determination, 
R2. Following this, the R2 is about 0.80 (R = 0.90), while the highest 
correlation coefficient is 0.71 for land and labour, therefore multi­
collinearity is 1 tolerable*.
TABLE 6.2
CORRELATION COEFFICIENTS BETWEEN THE VARIABLES*
TPROLN LANDLN FERTVLN INSLN WEEDLN LABBLN LABMLN SD ID VD1 VD2 TD1 TD2
TRPOLN 1.00000 0.79413 0.25778 0.05195 0.30140 0.48988 0.31523 0.46153 0.31702 0.16719 -0.07886 0.22004 -0.24887
LANDLN 1.00000 0.09561 0.02292 0.22095 0.71487 0.11998 0.16782 0.20965 0.11819 0.09759 0.20852 -0.31745
FERTVLN 1.00000 0.22287 0.12978 0.01161 0.22275 0. 01427 0.02604 0.06214 0.00019 -0.04540 0.07006
INSLN 1.00000 0.20137 0.04753 -0.00369 -0.04969 -0.19569 -0.12021 -0.09722 -0.13857 -0.00056
WEEDLN 1.00000 0.13601 0.09756 0.30736 0.24303 0.09672 -0.06134 0.09597 0.13572
LABBLN 1.00000 -0.12365 -0.12368 -0.00383 -0.00476 0.16858 0.12830 -0.22699
LABMLN 1.00000 0.37364 0.58419 0.15991 -0.27873 0.05791 -0.13955
SD 1.00000 0.65076 0.10089 -0.25217 0.23608 -0.10052
ID 1.00000 -0.15158 -0.09833 0.06975 -0.06041
VD1 1.00000 -0.10311 -0.09833 0.00787
VD2 1.00000 -0.10311 -0.12341
TD1 1.00000 -0.28925
TD2 1.00000
TPROLN = Total production SD = Soil dummy
LANDLN = Land ID = Irrigation dummy
FERTULN = Fertiliser VD1 = Bahagia variety dummy
INSLN Insecticide VD2 = Seri Malaysia variety dummy
WEEDLN = Weedicide TD1 = Owner tenant dummy
LABBLN =
LABMLN =
Human labour (man-days)
Tractor labour (machine hours)
TD2 = Pure tenant dummy
CO
84
The coefficients for tenancy dummy variables, variety dummy 
variables, weedicide and insecticide are not significant; they are, 
therefore, omitted in the new regression run. The new sets of para­
meters are presented in Table 6.3, while the new set of correlation 
coefficients are presented in Table 6.4.
As can be seen from Table 6.1, the production coefficients for 
variety dummy variables are not significantly different from zero.
This means that for all the three varieties planted in this area, the 
performance (yield) of one is no better than another. This finding is 
in agreement with tests conducted by the Department of Agriculture in 
experimental plots as well as in farmers' fields outside this area, 
which showed that yield performances of these three varieties are not 
significantly different from each other. Similarly, the coefficients 
for tenancy dummy variables are also not significantly different from 
zero, indicating therefore that for the three tenancy arrangements 
under consideration in the analysis the performance of one group is no 
better than another. The a priori hypothesis that a tenant farmer 
under fixed rental arrangement would devote his resources to ensure 
high productivity over and above normal production in order to pay for 
his rents, and yet have a reasonable surplus for marketing and home 
consumption, has to be rejected. The null hypothesis therefore has to be 
accepted for the set of farmers considered.
The coefficients for insecticide and weedicide (-0.00604 and 
0.00531 respectively) are not statistically significant. As discussed 
in Chapter 2, insecticide usage in this area is quite minimal. This 
input is applied to 'cure1 rather than to 'prevent* pest infestation.
As such (as reported by most farmers), it is used only when there is 
some sign of pest attack (most commonly stem borers, leaf hoppers).
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TABLE 6.3
RE-ESTIMATED PRODUCTION COEFFICIENTS FOR FACTORS 
OF PRODUCTION WITHOUT MANAGEMENT VARIABLES
Input Coefficients
Cl)
Standard 
error of
3
F-value
Land 0.84348** 0.07694 120.187
Soil dummy 0.54289** 0.06863 62.575
Fertiliser 0.05716** 0.01510 14.334
Irrigation dummy -0.27428** 0.08054 11.597
Tractor labour 0.02565** 0.00767 11.174
Manual labour 0.08954** 0.06918 1.676
Constant (log.) 7.60038
R2 0.79878
F-ratio 87.298
Number of observations 139
** highly significant at 0.5 per cent level. 
* significant at 20 per cent level.
TABLE 6.4
CORRELATION COEFFICIENTS OF VARIABLES IN THE RE-ESTIMATED REGRESSION WITHOUT MANAGEMENT
TPROLN LANDLN FERTULN LABMLN LABBLN SD ID
TPROLN 1.00000 0.79413 0.25778 0.31523 0.48988 0.46153 0.31702
LANDLN 1.00000 0.09561 0.11998 0.71487 0.16782 0.20965
FERTULN 1.00000 0.22275 0.01161 0.01427 0.02604
LABMLN 1.00000 -0.12365 0.37364 0.58419
LABBLN 1.00000 -0.12368 -0.00383
SD 1.00000 0.65076
ID 1.00000
LPROLN = gross output LABBLN = manual labour
LANDLN = land SD = soil dummy
FERTULN = fertiliser ID = irrigation dummy
LABMLN tractor labour
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Most often the damage is already done to the padi plants, when the 
insecticides are applied, and the loss is already quite considerable.
If the attack is at the early age of plants, losses would be minimised 
due to the ability of the young plants to tiller and recover.
Weedicide, on the other hand, is still a new product, and its 
correct use by farmers is subject to questioning. Most often, weedi— 
cides are not used in correct proportions, which will render their 
usage ineffective. It is believed that most often the weedicide 
solution will be too weak to effectively work. This is due to the fact 
that the majority of farmers still treasure the fresh water fish which 
abound the padi fields and the canals. The fresh water fish is still 
quite a significant source of protein to some of them. To some extent, 
the use of insecticide and weedicide kills the fish. Hence the weedi— 
cide used is diluted to such a level that the applied dosage may not 
be effective.
As discussed in Chapter 5, the production elasticities indicate 
the expected percentage increase (or decrease) in gross output as a 
result of a 1 per cent increase of that input, with other input levels 
held constant. As presented in Table 6.3, the production elasticities 
for land, fertiliser, tractor labour in machine hours and labour (manual) 
input in man-days are 0.84348, 0.05716, 0.02565 and 0.0894 respectively. 
This means that a 1 per cent increase in land area would lead to an 
0.84 per cent increase in total output when all other relevant inputs 
were held constant. In other words, if the land area is doubled, then 
gross output will be increased by about 84 per cent. Similar inter­
pretations can be made for fertiliser, tractor labour and human labour.
A 100 per cent increase in each of the factors of fertiliser, tractor 
labour, and manual labour will result in an increase of gross output by
cent and 8.9 per cent respectively.5.7 per cent, 2.6 per
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The coefficient for soil class dummy and irrigation quality dummy 
are 0.54289 and -0.27428 respectively. The antilog of the coefficient 
of soil class dummy is 1.7160. This indicates the proportion by which 
the gross output would increase if all farms are of soil Class 1. In 
this case, it suggests a 71.6 per cent increase in gross output for 
Class 3 soil farms if they are all in conditions of Class 1 soil. For 
the irrigation quality dummy, the antilog of the coefficient is 
0.7634, indicating a 24 per cent decrease in gross output of farms not 
assured of water for two crops a year, if they were all assured of 
water for the two crops; a disturbing feature indeed.
6.1.2 Returns to Scale
Since the regression coefficients are the production elasticities, 
their sum measures the returns to scale of the factors under con­
sideration (Chapter 5). From Table 6.3, and considering only the 
variables within the farmers' control, the production elasticities sum 
up to 1.0158. This indicates that for the average farm under consider­
ation, if all the factors of land, fertiliser, tractor labour, and 
manual labour are simultaneously increased by 1 per cent, gross output 
will increase by 1.016 per cent. That is, if land area, fertiliser, 
tractor labour and manual labour are simultaneously doubled, total 
output will increase by 101.6 per cent. However, an F—test used to 
test the null hypothesis of constant returns to scale indicates that 
the null hypothesis cannot be rejected at the normally acceptable level. 
As such, the null hypothesis of constant returns to scale is accepted 
and the alternative hypotheses of increasing or decreasing returns to 
scale are rejected.
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6.2 Production Function for Conventional Inputs with Management
Quality entered as Explicit Variables
Using the distance-function cluster analysis technique to measure 
dissimilarity amongst farmers, based on personal characteristic 
questions of the sample farmers (discussed in Chapters 3 and 5), five 
mutually exclusive management ability groups were identified. Prior 
to clustering, using the four profile scores of: biography; drives and 
motivations; ability; and capability and managerial processes, a 
regression run was done to gain some indication as to the dependency of 
any profile component on one or more of the other component profile 
scores. The result, given in Appendix B, indicates no collinearity. 
Consequently, all the four profile components were entered in the cluster 
analysis. Figure 6.1 gives the farms and their placement in the 
clusters.
As indicated in Figure 6.1, five mutually exclusive managerial 
ability groupings were identified; with cluster 1 having 51 farmers; 
cluster 2 having 22 farmers; cluster 3 having 54 farmers; cluster 4 
having 9 farmers; and cluster 5 having 3 farmers. However, due to the 
small sample (3 farmers) that were placed in it, cluster 5 was conse­
quently omitted in subsequent analysis. Zero-one dummy variables for 
management ability groups were then entered in the regression analysis 
with management group 4 being excluded to prevent singularity of the 
moment matrix.
The production function was then re-estimated by fitting the Cobb- 
Douglas functional form using all the conventional inputs previously 
considered, plus the management ability factor groupings identified. The 
resultant estimated coefficients and their related statistics are 
summarised in Table 6.6 and Table 6.7.
90
FIGURE 6.1
THE CLUSTERS AND THE PLACEMENT OF FARMERS* IN THE VARIOUS CLUSTERS
Profiles in Cluster 1 - No. of farms = 51
0. 0. 1. i. 0. 0. 1. 0. 0. 0. 0. 1. 1. 0. 0. 0. 1. 0. 0. 0. 1. 1. 1. 1. 1. 1. 1. 1. 1. 0.
0. 0. 1. 0. 0. 0. 0. 0. 1. 0. 1. 0. 0. 1. 1. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
1. 1. 0. 0. 1. 1. 0. 0. 1. 1. 0. 1. 0. 0. 1. 1. 0. 1. 0. 0. 1. 0. 1. 1. 0. 1. 1. 0. 0. 0.
0. 1. 0. 0. 0. 0. i. 0. 0. 0. 0. 1. 0. 1. 0. 0. 1. 0. 1.
Profiles in Cluster 2 - No. of farms = 22
0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 0. 0. 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 0. 1. 1. 0. 0. 1. 0. 1.
0. 0. 0. 1. 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 1. 0. 0. 0. 0. 0. 1. 0.
0. 0. 0. 0. 0. 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
1. 0. 1. 0. 1. 0. 0. 1. 0. 0. 0. 0. 1. 0. 0. 1. 0. 0. 0.
Profiles in Cluster 3 - NO. of farms = 54
1. 1. 0. 0. 1. 1. 0. 1. 0. 0. 1. 0. 0. 0. 1. 1. 0. 1. 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
1. 0. 0. 0. 1. 1. 0. 1. 0. 0. 0. 0. 1. 0. 0. 0. 1. 1. 1. 1. 0. 1. 1. 0. 0. 1. 0. 0. 1. 0.
1. 1. 1. 0. 0. 0. 1. 0. 1. 1. 1. 1. 1. 1. 1. 1. 0. 1. 0. 0. 0. 1. 0. 1. 0. 1. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0. 0. 1. 0. 0. 1. 0. 1. 1. 0. 0. 0. 0. 1. 1. 0. 0. 0. 0. 1. 0. 0. 1. 1. 0.
0. 0. 0. 1. 0. 1. 0. 0. 0. 1. 1. 0. 0. 0. 1. 0. 0. 0. 0.
Profiles in Cluster 4 - NO. of farms = 9
0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 0,• P* 0. 0. 0. 0. 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 1. 0. 0. 0. 0. 1. 0. 0. 0. 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. i. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.. 0. 0. 0. 0. 0. 1. 0.
Profiles in Cluster 5 - No. of farms - 3
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. if 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.i 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.j 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0., 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 0. 0,. 0. 0. 0. 0. 0. 0. 0.
* 1 -
0
indicates the presence of the farm in the cluster, 
indicates the absence of the farm in the cluster.
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6.2.1 Test for Significance of the Additional Management Variables 
Table 6.5 presents the analysis of variance test concerning
the influence of additional explanatory variables (i.e. management 
groupings) on the mean of gross output. The null hypothesis is that 
gross output depends only on the explanatory variables considered in 
section 6.1 above. The alternative hypothesis is that gross output not 
only depends on the explanatory variables considered in section 6.1 but 
also on the additional explanatory variables of management ability 
groupings. That is, it is hypothesised that a significantly better 
fit is obtained when management ability factors are also specified.
From Table 6.5 it can be seen that the alternative hypothesis cannot be 
rejected at the 10 per cent significance level. Therefore, the 
alternative hypothesis, that the inclusion of management ability groups 
contributes to the explanation of variation of gross output, is 
accepted.
6.2.2 Production Elasticities
The re-estimated coefficients and their related statistics are 
summarised in Table 6.6. Each individual coefficient was tested using 
the F-test. The inclusion of the management ability factor dummy 
variables, significantly improves the regression fit. The value of the 
coefficient of multiple determination marginally improves, from 80.23 
per cent to 81.35 per cent, which means that 81.35 per cent of the 
variation in gross output has been explained by the independent 
variables entered so far, including management ability. The unexplained 
part of the variability is due to other input factors which have not 
been taken into account.
As shown in Table 6.6 the production coefficients for land
(0.84223); soil class dummy (0.53686); fertiliser (0.5524); irrigation
TABLE 6.5
ANALYSIS OF VARIANCE
Source of Variation Sums of squares d.f. Mean square F
Original variables3 45.05133 12
. . , bAdd management 0.59800 3 0.19934 2.29*
Residual
45.64933
10.4644
15
120 0.087
Total 56.11373 135
a - original variables being land, fertiliser, manual labour, tractor labour, 
insecticide, weedicide, soil, tenancy, irrigation and tenancy
b - management groups entered were:
Management group I 
Management group II 
Management group III
* - significant at 10 per cent level. VOho
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TABLE 6.6
ESTIMATED PRODUCTION COEFFICIENTS FOR FACTORS OF PRODUCTION WITH 
MANAGEMENT QUALITY DUMMY VARIABLES INCLUDED
Input Coefficients Standard error F-value(3) of 8
Land 0.84223*** 0.07972 111.607
Soil dummy 0.53686*** 0.07726 48.289
Fertiliser 0.05554*** 0.01584 12.293
Irrigation dummy -0.30975*** 0.08892 12.135
Tractor iabout 0.02453*** 0.00836 8.604
Manual labour 0.11102* 0.07195 2.381
Bahagia variety dummy 0.09069(N.S.) 0.11251 0.650
Insecticide -0.01471** 0.00746 3.887
Owner tenant dummy -0.08919(N.S.) 0.08421 1.122
Pure tenant dummy -0.01171(N.S.) 0.06297 0.035
Seri Malaysia variety dummy -0.04314(N.S.) 0.06483 0.443
Weedicide 0.00400(N.S.) 0.00768 0.272
Management group I dummy 0.23221*** 0.10123 4.262
Management group II dummy 0.18575* 0.11847 2.458
Management group III dummy 0.08866(N.S.) 0.09899 0.802
Constant (log.) 7.39709
R2 0.81351
F-ratio 34.9
Number of observations 136
*** indicates highly significant even at the 1 per cent level.
** indicates significant at least at 10 per cent level.
* indicates significant at least at 20 per cent level.
N.S. indicates not significant.
TABLE 6.7
CORRELATION COEFFICIENTS BETWEEN THE VARIABLES*
TPROLN LANDLN LABBLN FERTVLN INSLN WEEDLN LABMLN SD ID VD1 VD2 TD1 TL2 Ml M2 M3
TPROLN 1.00000 0.79413 0.48988 0.25778 0.05195 0.30140 0.31523 0.46153 0.31702 0.16719 -0.07886 0.22004 -0.24887 -0.10942 0.05138 0.15927
LANDLN 1.00000 0.71487 0.09561 0.02292 0.22095 0.11998 0.16782 0.30965 0.11819 0.09759 0.20852 -0.31745 0.04214 -0.17170 0.24062
LABBLN 1.00000 0.01161 0.04753 0.13601 -0.12365 -0.12368 -0.00383 -0.00476 0.16858 0.12830 -0.22699 0.10922 -0.30154 0.34336
FERTVLN 1.00000 0.22287 0.12978 0.22275 0.01427 0.02604 0.06214 0.00019 -0.04540 0.07006 -0.23430 0.12177 0.15040
INSLN 1.00000 0.20137 -0.00369 -0.04969 -0.19569 0.12021 -0.09722 -0.13857 -0.00056 -0.32369 0.30812 0.19954
WEEDLN 1.00000 0.09756 0.30736 0.24303 0.09672 -0.06134 0.09597 0.13572 -0.29075 0.22954 0.06425
LABMLN 1.00000 0.37364 0.58519 0.15991 -0.27873 0.05791 -0.13955 -0.12538 0.13813 -0.02587
SK 1.00000 0.65076 0.10089 -0.25217 0.23608 -0.10052 -0.16382 0.24334 -0.15952
ID 1.00000 0.14985 0.06309 0.06975 -0.06041 -0.13288 0.11850 -0.05995
VD1 1.00000 -0.15158 -0.09833 0.00787 -0.13359 0.13234 -0.02253
VD2 1.00000 -0.10311 -0.12341 0.07410 -0.09855 0.08781
TD1 1.00000 -0.29825 -0.01638 0.00125 0.11434
TD2 1.00000 -0.25910 0.20698 -0.03752
Ml 1.00000 -0.60678 -0.34563
M2 1.00000 -0.33011
M3 1.00000
*TRPOLN = gross output WEEDLN = weedicide TD1 = owner tenant tenancy dummy
LANDLN = land LABMLN = tractor labour TD2 = pure tenant tenancy dummy
LABBLN = manual labour SD = soil dummy Ml = management group I dummy
FERTULN = fertiliser ID = irrigation dummy M2 = management group II dummy
INSLN insecticide VD1 = Bahagia variety dummy M3 = management group III dummy
VD2 = Seri Malaysia variety dummy
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dummy (-0.30975) ; tractor labour (0.02453) and management group I 
dummy (0.23221) are significant at least at the 5 per cent significance 
level. The coefficients for manual labour (0.1102); insecticide 
(-0.01471); and management group II dummy (0.18575) are all significant 
at the 10 per cent level. The rest, owner tenant dummy (-0.08919); 
Bahagia variety dummy (0.09069); management group III dummy (0.08866); 
Seri Malaysia variety dummy (-0.04314); weedicide (0.00400) and pure 
tenant tenancy dummy (-0.01171) are all insignificant at all plausible 
levels of significance.
On the question of multicollinearity between independent variables, 
the highest correlation coefficient is around 0.71, being for land and 
manual labour inputs. Following the advice of Heady and Dillon (as 
discussed in section 6.1.1 above), it is assumed that multicollinearity 
is not a severe problem in this estimation, and that the production 
coefficients are well estimated.
The regression function is re-run retaining only those independent 
variables that are significant at least at the 10 per cent level. 
However, for management group III dummy even though it is not 
significant, it is retained to provide a basis for comparison to the 
other management groups. The new sets of parameters are presented in 
Table 6.8, while the new set of correlation coefficients are given in 
Table 6.9.
As can be seen from Table 6.5, the production coefficients for 
variety dummies are not significantly different from zero, indicating 
that even after separating for the effects of differential management 
abilities, the performance of each of the varieties Mahsuri, Bahagia 
and Seri Malaysia is not significantly different from each other.
TABLE 6.8
RE-ESTIMATED PRODUCTION COEFFICIENTS FOR FACTORS OF PRODUCTION 
WITH MANAGEMENT QUALITY DUMMY VARIABLES INCLUDED
Coefficients 
( )
Standard Error 
of F-value
Land 0.84396** 0.07617 122.77
Soil dummy 0.53202** 0.06852 58.561
Fertiliser 0.05556** 0.01551 12.840
Irrigation dummy -0.29745** 0.08289 12.878
Tractor labour 0.02598** 0.00764 11.562
Manual labour 0.10800 (N.S.) 0.07079 2.328
Insecticide -0.01102 (N.S.) 0.00692 2.540
Ml 0.20617** 0.09819 4.409
M2 0.14223 (N.S.) 0.11384 1.561
M3 0.06104 (N.S.) 0.09525 0.411
Constant (log.) 7.40431
R2 0.80942
F-ratio 53.1
Number of farmers 136
** very highly significant at 5 per cent level. 
N.S. not significant at 5 per cent level.
VOON
TABLE 6.9
CORRELATION COEFFICIENTS OF THE RE-ESTIMATED PRODUCTION FUNCTION VARIABLES
TPROLN LANDLN FERTVLN INSLN LABBLN LABMLN SD ID M3 Ml M2
TPROLN 1.00000 0.79413 0.25778 0.05195 0.48988 0.31523 0.46153 0.31702 -0.10942 0.05138 0.15927
LANDLN 1.00000 0.09561 0.02292 0.71487 0.11998 0.16782 0.20965 0.04214 -0.17170 0.24062
FERTVLN 1.00000 0.22287 0.01161 0.22275 0.01427 0.02604 -0.23430 0.12177 0.15040
INSLN 1.00000 -0.04753 -0.00369 -0.04969 -0.19569 -0.32369 0.30812 0.19954
LABBLN 1.00000 -0.12365 -0.12368 -0.00383 0.10922 -0.30154 0.34336
LABMLN 1.00000 0.37364 0.58419 -0.12538 0.13913 -0.02587
SD 1.00000 0.65076 -0.16382 0.24334 -0.15952
ID 1.00000 -0.13288 0.11850 -0.05995
M3 1.00000 -0.60678 -0.34563
Ml 1.00000 -0.33011
M2 1.00000
TPROLN | gross output SD = soil dummy
LANDLN = land ID = irrigation dummy
FERTULN = fertiliser Ml = management group I
INSLN insecticide M2 = management group II
LABBLN =
LABMLN =
manual 1ab o ur 
tractor labour
M3 = management group III
This enhances the earlier findings as discussed under section 6.1.1. 
Similarly, the production coefficients for tenancy dummies are not 
significantly different from zero, indicating therefore, that even 
after separating for the effects of differential management abilities, 
the performance of each of the tenurial groups considered is not 
significantly different from one another. This again enhances an 
earlier finding in section 6.1.1.
The coefficient for weedicide is also not statistically different 
from zero. This, in the light of previous discussion, probably 
indicates that across management groups this input may not be correctly 
applied.
The coefficient of management group I dummy (0.08866) is not 
significantly different from zero, which means that the performance of 
farmers in group III is no better than that of farmers in group IV.
As shown in Table 6.8, the production coefficients for land, 
fertiliser, tractor labour, manual labour, and insecticide are 0.84396, 
0.05556, 0.02598, 0.10800 and -0.01102 respectively, and are significant 
at least at the 10 per cent level. This means that land area, if 
doubled would increase total output by 84.4 per cent, assuming, of course, 
all other relevant input levels are held constant. Similar interpre­
tations can be made for other inputs, i.e., if expenditure in fertiliser 
is increased by 1 per cent, gross output of padi would increase by 0.05 
per cent; doubling the input of tractor labour would increase gross 
output by 2.6 per cent; and doubling the amount of manual labour used 
would increase gross output by 10.8 per cent. However, doubling 
insecticide usage would decrease gross output by 1.1 per cent. The 
above considerations take into account differences in managerial
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ability of the farmers.
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The negative production coefficient for insecticide could probably 
be due to reasons already discussed in section 6.1.1 above. It is 
suspected that most farms used insecticides when the plants were already 
infested and the damage already done. If the attack is at an advanced 
stage of plant growth, increased dosage of insecticide will not restore 
plants to their original pre-infested condition; it merely kills the 
insect pest and prevents further damage. However, the chain of crop 
losses has already set in, through losses of padi tiller, leaves, etc., 
which are the vital photosynthetic organs contributing to crop production.
The coefficients for soil class dummy and irrigation quality dummy 
are 0.53202 and -0.29745 respectively. The antilog of the coefficient 
for soil class dummy is 1.6989 indicating that, even after taking into 
account differences in managerial ability groupings, gross output would 
increase by 69.9 per cent if all other farms (on class 3 soil) belong 
to this category of soil class. For irrigation quality dummy, the 
antilog is 0.7408. This indicates a 26 per cent decrease in gross output 
of those farms not assured of water for two crops a year, should they 
all be assured of water for two crops a year.
The coefficients for management groups I, II and III are 0.20617, 
0.14223 and 0.06104 respectively; their antilogs are 1.2337, 1.1503 
and 1.0618 respectively. On the assumption that management is 
unrelated to other factors, these figures indicate the proportion by which 
gross output could be increased if all farmers from management group IV 
were on the same level of managerial ability as the respective groups.
The above coefficients suggest a 23.37 increase in gross output of 
farmers in management group IV if they were on the same managerial level 
as farmers in group I. Similarly, gross output of farmers in group IV 
would increase by 15 per cent (or 6.2 per cent) if they were in the same 
managerial level as farmers of group II (or group III).
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6.2.3 Returns to Scale
From Table 6.6, the sum of the production elasticities (considering 
only the quantitative variables) which measures returns to scale, is 
1.022. This indicates, for the average farmer under consideration, if 
all the factors of land, fertiliser, tractor labour, manual labour and 
insecticide are simultaneously increased by 1 per cent, gross output 
would increase by 1.022 per cent. However, an F-test indicates that 
constant returns to scale prevail. Even after taking into account 
differences in management levels, for the average farm, the alternative 
hypothesis of decreasing or increasing returns to scale has to be 
rejected.
6.3 Management Effects
Table 6.10 presents calculated summary data for the average farm in 
each management group. It appears that both inputs and output, to a 
large extent, are related to managerial groupings. Better managers (in 
this case management groups I and II) tend to use larger amounts of 
inputs (except for labour input) and obtain larger output.
As discussed in Chapter 5 in section 5.2, Timmer (1970) and Upton 
(1970) suggested that management would most likely affect a production 
function through changes in factor elasticities, while Mundlak and Hoch 
(1965) and Massel (1967), allowed for shifts in the constant term only. 
However in this section, as discussed earlier, the effect of management 
ability in the production process is conceptualised as affecting non­
neutral shifts and a combination of neutral and non-neutral shifts.
6.3.1 Management Effects on Factor Elasticities
This section assumes that management affects factor elasticities.
In particular, management is assumed to affect the elasticities of labour 
and fertiliser input variables. Labour is selected given the problem of
TABLE 6.10
AVERAGE GROSS OUTPUT, INPUTS, AVERAGE INPUT AND OUTPUT PER HECTARE FOR FARMS BY MANAGEMENT GROUPS
Management Groups
input
I II III IV
Land (in hectares) 1.088 1.557 1.215 0.897
Fertiliser (in dollars) 66.14 * 60.3 48.38 46.2
(71.96) (93.91) (58.78) (41.44)
Labour (man-days) 78.95 114.45 97.94 99.55
(85.9) (178.2) (119.0) (89.3)
Insecticide (in dollars) 8.40 4.10 2.83 1.86
(9.10) (6.45) (3.44) (1.67)
Machine labour 8.5 6.0 4.6 5.2
(machine hours) (9.22) (9.36) (5.54) (4.69)
Gross output 5215 4168 3832 4243
(kilograms per hectare) (5674.0) (6488.9) (4655.8) (3806.0)
Output (per unit of fertiliser) 78.85 69.10 79.21 91.84
Output (per man-day) 66.10 36.4 39.1 42.6
* Figures in brackets are average total input/total gross output for farm by each management group.
o
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separating management and labour on a family farm, and that farm 
operations require proper and correct timing in the use of this 
variable. In a similar manner, fertiliser input variable is chosen, 
given the problem of correct timing and use (especially fertiliser 
input mix for basal and top dressing) of this particular variable.
The data given in Table 6.10 suggest that this is the most appropriate 
specification. Land is not considered simply because in a densely 
populated area like Krian, this variable, to a large extent, may be 
treated as an exogenous variable as far as the farmer is concerned. 
Furthermore, the saving of the degrees of freedom by employing the 
dummy variable technique is greater if changes are permitted in one 
or two selected coefficients, and prima facie the labour and fertiliser 
variables seem the correct choice. This regression model can be 
reformulated:
*
a + a., + a„ + b,X, + b X + b„X„o 1 2 11 22 33
* *
+ b.X. + C.X.M. + C.X.M- + C.X.M.+ bcX, 4 4 141 242 343 55 (6.1)
(Fertiliser variable)
and
(6.2)
(Labour input variable)
Thus
(i) considering the effect on fertiliser (Model 1) 
Y* = a* + a1 + a2 +
*+ (b4 + cx)x4 + b5x5 (6.3)
(Management Group I)
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Y* = ao + al + a2 + blXl + b2X2 + b3X3 
+ (b4 + c2)x* + b5x5 (6.4)
(Management Group II)
Y* - ao + «* + b^ + b2X2 m b3X3
+ (b4 + c3)x4 + b5x5 (6.5)
(Management Group III)
Y* $ aQ + a3 + a2 + + b2 X2 + b^
+ b.X. + b„XE 4 4 5 5 (6.6)
(Management Group IV)
(ii) considering the effect on labour (Model 1)
Y* = a* + a, + a0 + b.X1 + b0X0 + b_X„
o 1 2 11 22 33
+ \x4 + <b5 + dl)X5 (6.7)
(Management Group I)
Y* = a + a + a„ + b,X, + b„X0 + b0X0 o l 2 11 22 33
+ * X + (b5 + d2)X5 (6.8)
(Management Group II)
Y* = a + a. + a_ + b1X1 + b_X_ + b -X, o 1 2 11 22 3 -
+ b4X4 + ^b5 + ^3^X5 (6.9)
(Management Group III)
Y* = aQ + ai + a2 + blXl + b2X2 + b3X3
+ b.X, + bcX- 4 4 5 5
(6.10)
(Management Group IV)
where,
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Y* = log of gross output variable 
*
aQ = log of constant term
а, = effect of soil dummy variable
= effect of irrigation quality variable 
X = log of land variable 
X2 = log of insecticide variable 
X = log of tractor labour variable 
X^ = log of fertiliser input variable 
X,. = log of manual labour input variable
M. = 1 if farmer belongs to Management Group I
= 0 if otherwise
M_ = 1 if farmer belongs to Management Group II
0 if otherwise .
M^ - 1 if farmer belongs to Management Group III
= 0 if otherwise
б. 3.2 Management Affecting Elasticity of Factors as well as
Vertical Shift in Production Function 
This section assumes that management directly affects the elasticity 
of the labour and fertiliser variables, and in addition is responsible 
for a vertical shift in the production function. This regression model 
can be represented below:
(i) For fertiliser (Model 2)
Y* = a + a. + a„ + b-X + b0X + b.X o 1 z II L L J J
+ t>A + ciVi + Wz
IMI *a IBI m 1 b5xs (6.11)
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(ii) For labour (Model 2)
Y* | ao + al + a2 + blXl + b2x2 + b3x3 + b4X4
+ d xi + dW + d^M,
+ hlMl + h2M2 + h3M3 (6.12)
Thus,
(i) considering effects of management on fertiliser (Model 2) 
Y* = (aQ + g]_) + a1 + a2 + + b2X2 + b^
+ (b4 + Cl)x4 + b5x5 (6.13)
(Management Group I)
Y* = (ao + g,) + a, + a2 + b^ + b2X2 + b^
+ (b4 + c2)X4 + b5X5 (6.14)
(Management Group II)
Y* = (aQ + g^) + a^ A a2 + b^X^ + b2X2 + b^X^
+ (b. + c„)X. + b -X- 4 3 4 5 5 (6.15)
(Management Group III)
Y* = a + a1 + a„ + b X + b„X + b X o 1 2 11 22 J j
+ b, X. + b_Xc 4 4 5 5 (6.16)
(Management Group IV)
and
(ii) considering effects of management on labour (Model 2) 
we have:
Y* = (a* + h1) + + a2 + b^ + bfo + b^
+ b4X4 + (b5 + dl)X5 (6.17)
(Management Group I)
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Y* = (a* + h ) + a + a + b X + b X + b0X0
1 2 1 L 11 2 2 33
+ b4x4 + (b5 + d2)X* .... (6.18)
(Management Group II)
Y* = (a* + h3) + + a2 + b^ + b.,X2
+ b3X3 + b4x4 + (b5 + d3)X5 .... (6.19)
(Management Group III)
Y* = a + a + a + b1X1 + b X + b X„ o 1 L 11 22 33
+ b4X4 + b X* .... (6.20)
(Management Group IV)
The results of the multiple regression analysis and their related 
statistics are reported in Tables 6.11 and 6.12 for effects on labour 
and fertiliser respectively. This should be compared with Table 6.3 
where the regression equation includes only the physical variables.
For both fertiliser and labour in Model 1 the regression equation 
included management as a slope-changing agent. In Model 2, the 
regression equation included management as a slope, as well as an 
intercept-changing agent, with respect to each of the variables, 
fertiliser and labour. All the coefficients are significant at least 
at the 1 per cent level.
Table 6.11 indicates that the interaction effect of management 
and labour (Model 1) for management group I is significant at least 
at the 5 per cent level; while the interaction effects for other groups 
are not significantly different from zero. This means farmers in 
group I are better managers of labour input than farmers in groups IIf 
III and IV in the production of padi. For this group, doubling labour 
input would increase gross output by 13 per cent (i.e., b^ + d^ = 
0.05364 + 0.07596) if other factors remained constant.
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Fitting regression model 2 (i.e., slope and intercept effects) 
all the coefficients for management as a slope, as well as an intercept­
changing agent, are significantly different from zero, at least at the 
10 per cent level. The highest coefficient (0.41557) occurs for labour 
interacting with management group I, while for groups II and III they 
are 0.3525 and 0.3024 respectively, indicating, after taking into 
consideration incercept changes, gross output would increase by 0.21,
0.15 and 0.10 (b,. = -0.20691) per cent respectively if labour input 
were increased by 1 per cent for management groups I, II and III 
respectively (assuming all other input factors remain constant). 
Interestingly, the coefficients for intercept changing function are 
-1.59484, -1.40671 and -1.24874 for management group I, II and III 
respectively; all of which are significant at least at the 10 per cent 
level. However, due to the large standard errors, these results 
must be interpreted with caution.
Similarly from Table 6.12, considering management as a slope­
changing agent only, the value of management interacting with fertiliser 
is significantly different from zero at least at the 5 per cent level. 
This means farmers in group I are better managers with respect to 
fertiliser input than managers in groups II, III and IV. For this 
group, doubling fertiliser input would increase gross output by 6.9 per
cent (i.e., c + b, = 0.01920 + 0.04934 = 0.06854) if other factors 14
remain constant.
Fitting regression model 2 all the coefficients for management 
as a slope, as well as an intercept-changing agent, are not significantly 
different from zero, indicating presumably, that model 2 is no improve­
ment on model 1 for fertiliser input. Again, due to the large value of 
standard errors, these results must be interpreted with caution.
TABLE 6.11
ESTIMATED REGRESSION COEFFICIENTS FOR MANAGEMENT INTERACTING 
WITH LABOUR INPUT
Input
Physical
Input only Model 2 Model 2
Regression
Coefficient
3
Regression 
F-valre Coefficient
3
F-value
Regression
Coefficient
6
F-value
Land (b ) 0.84348** 120.18 0.84403** 124.10 0.84527** 123.72
(0.07694) (0.07577) (0.07599)
Soil dummy (a^) 0.54289** 62.57 0.53339** 59.73 0.54125** 61.36
(0.06863) (0.06902) (0.06910)
Irrigation dummy -0.27428** 11.60 -0.29712** 12.97 -0.29288** 12.71
(a2) (0.08054) (0.08251) (0.08214)
Insecticide (t>^) n. s | -0.01175** 2.92 -0.01276** 3.31
(0.00687) (0.00701)
Tractor labour 0.02565** 11.17 0.02587** 11.57 0.02501** 10.83
(b3) (0.00767) (0.00761) (0.00760)
Fertilizer (b ) 0.05716** 14.33 0.05510** 12.66 0.05501** 12.47
(0.05716) (0.01548) (0.01558)
Manual labour 0.08954** 1.68 0.07596** 1.05 -0.20691** 1.73
(b5) (0.06918) (0.07415) (0.15727)
(d.) — 0.05339** 5.75 0.41557** 5.711 (0.02236) (0.17397)
(d.) _ 0.03792** 2.39 0.35250** 3.832 (0.02451) (0.18003)
(d_) 0.01969** 0.85 0.30242** 3.233 (0.02138) (0.16824)
(h) — -1.59484** 4.411 (0.75910)
(h ) _ _ -1.40671** 2.86
2 (0.83222)
(h.) - -1.24874** 2.80 ,3 (0.74655)
Constant (log) 7.60038 7.52103 8.75865
R2 0.7988 0.8114 0.8181
F ratio 87.30 53.8 42.2
Degree of Freedom 6/129 10/125 13/122
No. of observation 136 136 136
Figures in brackets are the standard errors.
significant at least at the 10 per cent level.* *
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TABLE 6.12
ESTIMATED REGRESSION COEFFICIENTS FOR MANAGEMENT
INTERACTING WITH FERTILIZER INPUT
Input
Model 1 Model 2
Regression
Coefficient F-value
Regression
Coefficient F-value
| 3
Land (b ) 0.83929** 121.85 0.80923** 93.39
(0.07603) (0.08158)
Soil dummy (a^) 0.53375** 59.40 0.53423** 56.07
(0.06925) (0.07135)
Irrigation dummy (a ) -0.29880** 13.01 -0.30139** 13.14
(0.08286) (0.08316)
Insecticide (b ) -0.01127 2.67 -0.01032 2.20
(0.00690) (0.00696)
Tractor labour (b^) 0.02564** 11.30 0.02344** 8.77
(0.00763) (0.00792)
Labour (manual) (b^ ) 0.19825 2.34 0.10594 2.23
(0.07076) (0.07101)
Fertilizer
b. 0.04934** 8.47 0.04584** 7.104 (0.01695) (0.01720)
0.01920** 4.47 0.08515 0.951 (0.00908) (0.08720)
C2 0.01351(0.01037)
1.70 0.17243
(0.13074)
1.74
c„ 0.00567 0.41 0.00590 0.443 (0.00885) (0.00887)
gi -
-0.72858
(0.95447)
0.58
g2 -
-1.79254
(1.47655)
1.47
g3 -
n. s 1 n. s.
Constant (log) 7.68765 9.25862
R2 0.8099 0.8126
F-ratio 53.3 40.7
Degree of Freedom 10/125 13/122
No. of observations 136 136
Figures in brackets are the standard errors.
** significant at least at 5 per cent level.
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CHAPTER 7
MARGINAL RETURNS TO FACTORS OF PRODUCTION
The marginal product of an input measures the amount or quantity 
that would be added to gross output by the last unit of that input.
The marginal value product on the other hand takes into account the 
price structure, and it measures the addition to gross farm income 
associated with the addition of one unit of that particular resource. 
Marginal returns and marginal value productivities of factors of 
production therefore reveal the relative efficiency/inefficiency of 
resource allocation on the representative farm. Efficient resource 
allocation would occur when the estimated marginal value product equals 
the marginal factor cost (MVP = MFC). Marginal value product is 
already enumerated above; while the marginal factor cost refers to the 
cost of hiring one unit of the resource, and can be taken to be the 
on-going price of the factor.
Conventional analysis normally emphasises statements on this; this 
chapter therefore attempts to discuss resource allocation of padi farmers 
in the Krian area.
7.1 Average Krian Farms
This section discusses resource allocation for the average 
sampled farmer. Table 7.1 presents the estimated marginal productivities 
£q2~ five input factors of land, fertiliser, insecticide, machine labour 
and manual labour calculated at the geometric means of the respective
inputs and output.
TABLE 7.1
ESTIMATED FACTOR MARGINAL PHYSICAL PRODUCTIVITIES AND MARGINAL VALUE* PRODUCTIVITIES
(FOR THE AVERAGE FARMER)
Input factor Geometricmean
ij
l ~ yMp. = 3 -1 1 Xi
(kg/unit)
MVP.l
($/unit)
Land 1.06684 0.84249 3396.51 942.19
Insecticide 0.36342 -0.00338 -40.00 -11.10
Tractor labour 4.8886 0.02607 22.94 6.36
Fertiliser 45.8282 0.05885 5.52 1.53
Manual labour 96.92128 0.09216 4.09 1.13
Estimated level of 
output (in kg) 4300.98
* Average price received for the area was $27.74 per quintal = $0.2774 (see Table 4.9). 
3. = estimated production elasticity of the i*" factor.
Y = estimated level of output when each input is held at its geometric mean.
MP. = marginal physical product of the i*" factor.
MVP. = marginal value product of the WBT factor. Ill
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The marginal productivity of land is 3396.51, indicating an 
increase of 3396.51 kilograms to gross padi output (or a 71 per cent 
increase to actual output) for a one hectare increase in land area. 
Given the average price of padi of $27.74 per quintal (see Table 4.9), 
the marginal value product of land converts to $942.19, implying an 
addition of $942.19 to gross income if land area is increased by 
1 hectare. Now, Table 4.5 shows that the average on-going rent for 
two crops a year per hectare is $273.83, which does not reflect its 
real value in this area and, to a large extent, favours the tenant 
farmer, enhancing an earlier discussion on this (see section 4.1.4). 
Given this high return to land, one would expect the farmer to bring 
more hectares under cultivation. However, the actual scope for 
reallocation is almost certainly less than this because cultivated 
land is highly utilised, and the possibility of clearing new areas in 
this region is practically nil. More important perhaps, due to the 
constraints of resource use, are the problems of short term and long 
term optimization and the difference between anticipated and realised 
marginal productivities, and price fluctuations.
For insecticide, the marginal physical product is -40.00 and the 
marginal value produce is $-11.10 indicating that an increase of one 
dollar expenditure on insecticide would decrease gross income by 
$11.10. This is not actually strange in the light of previous dis­
cussion enumerated in Chapters 2 and 6. (For further detail, see 
section 6.1.) The above superficially indicates an overutilization of 
this particular variable by farmers.
Similarly, the marginal return to tractor labour is 22.94, 
indicating an addition to gross output of 22.94 kilograms for the last 
additional unit of one machine hour of tractor labour. In terms of 
marginal value product this would add around $6.36 gross income for
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1 unit increase (at the margin) of tractor labour. The on-going rate 
of this labour is approximately $5.00 per hour, indicating that tractor 
labour is underutilized. One would expect farmers to utilise more 
tractor labour in the near future. The probable reason why this factor 
is underutilized is because tractors are quite scarce in this area.
As it is, most tractors are owned by the Farmers' Association and are 
not adequate to cover such a wide area. This factor will be more 
important considering the fact that double cropping would shorten the 
time available to the farmers between harvesting and the next planting. 
If a rigid planting schedule is to be achieved a large number of tractor 
must be made available to service the area.
The marginal physical product for fertiliser is 5.52 and its 
marginal value product is $1.53; indicating a unit increase of 
fertiliser expenditure at the margin would contribute an additional 
amount of $1.53 to gross income. However, since the marginal return 
is quite small, one must caution its interpretation. To measure 
exactly the extent to which fertiliser is underutilised, the interest 
rate has to be taken into account. As discussed in Chapter 4, most 
farmers get their fertiliser on credit either from shopkeepers or the 
Farmers' Association, and the prices quoted do not normally include 
interest charges. It is possible that interest charges may be quite 
exorbitant (especially those of shopkeepers) and this causes farmers 
to shy from using more of this input.
Similarly, the marginal physical product of labour is 4.09 and its 
marginal value product $1.13; indicating the return to labour of $1.13 
per man-day. This, if it were to be compared to the wages of, say, a 
rubber estate worker (wage rate of more than $3.00 per day), indicates 
that the return to labour in pad! production for this area is very low.
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However, alternative employment is scarce, making it impossible for 
farmers to get higher returns for their labour. On the other hand, 
it would give interesting results if the labour input was to be 
reorganised so that more man-days could be concentrated on such cultural 
activities as pest control and weeding, because for the average farm very 
few man-days were allocated for these activities.
7.2 Returns to Factors for Different Managerial Groups
The marginal returns discussed in section 7.1 relate to the average 
Krian farm and farmers. This section attempts to analyse returns to 
factors in a slightly different way, taking into account differences in 
managerial ability of the identified management groups.
Tables 7.2 and 7.3 present analyses of variance results which 
indicate the superiority of one model compared with another. For labour 
and fertiliser, management as an intercept-changing agent as well as 
model I and model II (i.e., management as a slope-changing agent, and 
management affecting slope plus intercept) were specified and listed.
In the case of management affecting labour input, Table 7.3 indicates 
there is no clear-cut conclusion that can be arrived at to suggest one 
model is superior to any other. The functions are all significant at 
least at the 10 per cent level. However, due to the inconclusive results 
indicated above and due to my a priori belief that management affects 
both intercept and slope, I am led to follow Doll s (1974) suggestion 
that the impact of management on this particular variable in the 
production function would likely be both neutral and non neutral, rather 
than affecting only the factor elasticity or affecting only the 
intercept. Therefore, regression model number two is selected as the 
basis for the calculation of factor marginal physical and marginal value
products.
ANALYSIS OF VARIANCE TESTS FOR EFFECTS OF MANAGEMENT ON FERTILISER INPU'
TABLE 7.2
Change of Source of Variation
Sum of 
Squares D.F.
Mean
Square F
Probability 
Value 
for Ho
Intercept Regression 
Original ^ 
Variables 44.84693 7
Add Management 0.5725 3 0.1909 2.23 P 0.10
45.41945 10
Residual 10.69428 125 0.0856
Total 56.1137 135
Slope Regression 
Original * 
Variables 44.84693 7
Add Management 0.6022 3 0.2008 2.35 P 0.10
45.4491 10
Residual 10.66463 125 0.0854
Total 56.1137 135
Slope + 
Intercept
Regression 
Original * 
Variables 44.84693 7
Add Management 0.7612 6 0.1269 1.4722 P 0.10
45.60810 13
Residual 10.50563 122 0.0862
Total 56.1137 135
* Original variables being land, insecticides, soil dummy, irrigation quality dummy, tractor labour
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TABLE 7.3
ANALYSIS OF VARIANCE TESTS FOR EFFECTS OF MANAGEMENT ON LABOUR INPUT
Effects on Source of Variation
Sum of
Squares D.F.
Mean
Square F
Probability 
Value 
for Ho
Intercept Regression *
Original Variables 44.84693 7
Add Management 0.5725 3 0.1909 2.23 P 0.10
45.41945 10
Residual 10.69428 125 0.0856
Total 56.1136 135
Slope Regression ^
Original Variables 44.84593 7
Add Management 0.6826 3 0.2276 2.62 P 0.10
45.52956 10
Residual 10.58417 125 0.087
Total 56.1136 135
Slope + Regression .
Original Variables 44.84693 7
Add Management 1.0573 6 0.1763 2.106 P 0.10
45.52956 13
Residual 10.58417 122 0.0837
Total 56.1136 135
* Original variables being land , insecticides, soil dummy, irrigation dummy, tractor labour, fertiliser
and manual labour.
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However, for the case of management affecting fertiliser input, 
the analysis of variance result is presented in Table 7.2. It is 
obvious from model II that the idea that management's effect on 
fertiliser input is both neutral and non-neutral cannot be accepted.
This means accepting management as acting as an intercept or slope­
changing agent. Both the F-values are significant at the 10 per cent 
level; the result is inconclusive. Again, my a priori belief that 
management affects the slope and not the intercept makes me more 
inclined to follow Timmer's (1970) suggestion that the impact of 
management in a production function would more likely be through its 
factor elasticity rather than neutral shifts in the entire function. 
Therefore, regression equation one is selected as the basis for 
calculation of factor marginal physical and marginal value products.
A Cobb-Douglas function does not give a single estimate of factor 
marginal productivity and, instead, this varies according to input 
level. Therefore Tables 7.4 and 7.5 separately show the estimated 
marginal productivities for land, manual labour and fertiliser for 
each management group calculated for the geometric mean quantities of 
the sample inputs and output, taking effects of management on labour 
and fertiliser inputs separately.
Table 7.4 shows that the marginal resource productivities are 
substantially higher in almost all cases for management group I compared 
with the rest. Similarly, the resource productivities for management 
group II are substantially higher, in most cases, compared to management 
group III. The marginal value products are calculated, based on average 
prices received by each management group (see Table 7.4), which also 
show the reported prices received by farmers in group I were substantially 
higher than for other groups. This, to a large extent, accounts for the 
higher marginal value productivities obtained by this management group.
TABLE 7.4
ESTIMATED FACTOR MARGINAL PHYSICAL PRODUCTS AND MARGINAL VALUE* PRODUCTS BY MANAGEMENT GROUPS
(REGRESSION OF MANAGEMENT EFFECTS ON LABOUR)
Variable Managementgroup
Elasticity
6i
Average 
physical 
product 
(kg/unit)
Marginal
physical
product
(kg/unit)
Marginal
value*
product
($/unit)
Land I 0.84527 4722.05 3991.41 1134.76
II 0.84527 3842.97 3248.35 880.30
III 0.84527 3593.94 3037.85 849.08
IV 0.84527 4385.24 3706.71 970.79
Fertiliser I 0.05501 74.5896 4.10 1.17
II 0.05501 65.4968 3.60 0.98
III 0.05501 142.1668 7.82 2.18
IV 0.00501 85.5415 4.71 1.23
Labour 1 0.20886 59.4495 12.42 3.53
II 0.14559 35.8737 5.22 1.41
III 0.09551 37.6377 3.59 1.00
IV -0.20691 48.5698 -10.05 -2.63
* Calculated at the average price received by each management group:
Management Group 
I 
II 
III 
IV
** Elasticity for labour given by:
Management Group
I
II
III
IV
Average price received ($/quintal)
28.43
27.10
27.95
26.19
Elasticity of Labour
b5 + dl 
b5 + d2 
b5 + d3 118
TABLE 7.5
ESTIMATED FACTOR MARGINAL PHYSICAL PRODUCTS AND MARGINAL VALUE* **PRODUCTS BY MANAGEMENT GROUPS
(REGRESSION OF MANAGEMENT EFFECTS ON FERTILISER)
Variable Managementgroup
Elasticity
bi
Average
physical
product
(kg/unit)
Marginal
physical
product
(kg/unit)
Marginal
value*
product
($/unit)
Land I 0.83929 4722.05 3963.17 1126.73
II 0.83929 3842.97 3225.37 874.08
III 0.83929 3593.94 3016.36 343.07
IV 0.83929 4385.24 3680.49 963.92
Fertiliser I 0.06854 74.5896 5.11 1.45
II 0.06285 65.4968 4.12 1.12
III 0.05501 142.1668 7.82 2.19
IV 0.04934 85.5415 4.22 1.11
Labour I 0.10825 59.4495 6.44 1.83
II 0.10825 35.8738 3.88 1.05
III 0.10825 37.6377 4.074 1.14
IV 0.10825 48.5698 5.26 1.38
* Calculated at average prices given in Table 7.4.
** Elasticity for fertiliser given by:
Management Group
I
II
III
IV
Elasticity
b4 + C1
b, + c_4 2
b4 + c3
b4
VO
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For land, the marginal productivity is 3991.41 which is very much 
higher than that of other management groups, and its marginal value 
product is also correspondingly higher at $1134.76. After management 
group I, management groups IV, II and III come in their order of 
importance, according to their degree of performance in terms of returns 
to this particular factor of production. However, the management group 
numbering scheme is quite arbitrary.
In the case of fertiliser input, the return to this factor is much 
more for management group III than group I. However, if we look at the 
return to labour input, it is very clearly seen that management group I 
has the highest return followed by groups II, III and IV. On the whole, 
if we equate the marginal value product of management group I to the 
wage rate (wage rate of $3.00 per day for an estate worker) is can be 
seen that this group can be said to be quite efficient in the resource, 
allocation for this particular input; whereas farmers in group II and 
III are not quite efficient. However, this can be quite misleading 
because as discussed earlier, off-farm alternative employment is scarce, 
and, as is typical of agricultural activities, labour demand is seasonal. 
Normally the demand for labour is high during peak seasons of harvesting, 
land preparation and transplanting, but the period between transplanting 
and harvesting would leave labour idle. Similar interpretations can be 
made for Table 7.5, which shows roughly the same trend of returns to 
factors of production as pointed out in Table 7.4. Management group I has 
the highest returns to all factors of production (fertiliser excepted, 
with higher returns obtained by management group III). The returns to 
labour input for all management groups are low, indicating overutilization
of this input factor.
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On the whole, across management groups, the returns to land are 
very much higher compared to the rents. This clearly shows that the 
rent does not reflect land’s real value, which, to a large extent, 
favours the tenant farmer, enhancing an earlier discussion on this.
This is quite understandable, for most people who rent out land, do so 
to relatives and friends in the same village. In the context of the 
village life, the drive to charge higher rents is perhaps tempered 
greatly by compassionate feelings for his fellow villagers, and more so 
if the person renting the land is a relative. Again, given the high 
returns to land, one would expect the farmer to bring more areas under 
cultivation; but scope for this, as discussed earlier, is rather limited.
The return to labour is very low. However, as discussed earlier, 
this can be quite misleading due to the seasonal nature of padi culti­
vation. The returns to fertiliser across management groups are again 
low. For all groups, marginal physical values are less than their 
respective average equivalents, therefore marginal products must be 
falling. Given the production potential of fertiliser (the varieties 
are all responsive to fertiliser), a relatively low rate of fertiliser 
expenditure (a recommended rate of about $95.00 per hectare per season, 
i.e., $190.00 per hectare per year, under existing prices), and a 
production process characteristic of substantial resource divisibility, 
this phenomenon seems strange unless specification and measurement 
errors have been made in the measurement of factor inputs. This seems 
likely as no allowance was made for residual and cumulative effects of
fertilisers.
The results as presented in Tables 7.4 and 7.5 may be tempting for 
one to conclude that management is input-specific and thus accounts for 
the differences in returns to one factor of production being more, while
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for another factor being less, for one management group compared to 
another. However, it may be dangerous, given the existing data and the 
framework of analysis, to even suggest that the results point to this.
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CHAPTER 8
CONCLUSIONS AND POLICY IMPLICATIONS
The objective of the survey which provided data for this study, 
was to gather socio-economic data which will be of benefit and use 
to government agencies involved in extension work, community develop­
ment, and agricultural production and marketing. Hopefully, this 
sub-thesis will contribute to the regional study of Krian rice farming 
activities, and, at the same time, provide a general framework for 
analysis of input-output relationships of pad! cultivation in this area. 
It is hoped that the empirical findings presented and discussed will 
be of practical value to the various agencies charged with the socio­
economic advancement of the people in the area.
The data discussed in Chapter 4 indicate that farm, farmer and 
farming characteristics differ quite significantly from mukim to mukim. 
There exists a relationship between the categories of farm operators 
and the mukims considered, with the occurrence of more pure tenant 
category in the more congested mukims. There is a higher percentage 
of owner operators in the mukims of Gunung Semanggol and Bagan Serai, 
while the more congested Farit Buntar and Kuala Kurau mukims have a 
higher incidence of pure tenants. On the whole, for the total district 
more than 50 per cent of the farms are owner operated.
The size of farms operated follows a similar trend with farm sizes 
being bigger in Gunung Semanggol and Bagan Serai than in Parit Buntar 
and Kuala Kurau areas. It was also found that owner operators generally 
cultivate larger pieces of land. However, more than 70 per cent of
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those reporting rental of land, rented it from relatives, most of whom 
were their cousins, brothers and others. Share-cropping, by which the 
landlord and tenant share the crops according to prescribed formulae, 
was not encountered. Fixed rental was the general practice, most of 
which (over 65 per cent) was paid in cash after harvesting; the trans­
action of rental payments were normally executed at the landlord's home.
The amount of rent varies from mukim to mukim; higher rents are 
encountered in Parit Buntar and Gunung Semanggol. The on-going rents 
are much less than that prescribed by the Security of Tenure and Rent 
Control. Act, for one or two crop seasons. This is probably due to the 
fact that tenants and landlords are mostly related or are normally 
people from the same village.
In general, labour was mostly supplied by the family. However, 
for some farms, hired labour was engaged for such tasks as land 
preparation, transplanting, and harvesting. The percentage of farms 
using hired labour was more for the cultural operations of harvesting. 
Payment for hired labour for the cultural operations of land 
preparation and transplanting was by cash, but for harvesting the method 
of payment was quite ingenious and perhaps particular only to this area. 
The farmer and the harvester normally share the cash sale of the crops 
or the total produce with the ratio being agreed upon beforehand. The 
favourite ratio was 10:2 by which, for every ten units (either cash or 
quantity) the share to the harvester was two units. Other variations 
were 10:1 or 10:3, depending on whether or not the farmer provided meals 
or refreshment.
Very little of the produce was saved for home consumption and other 
uses when compared to other regions of Peninsular Malaysia. The padi 
was mostly sold immediately after harvesting through middlemen who 
normally collect at the roadsides.
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On the Income side, most of the farmers depend on their padi farms 
for their livelihood. Off-farm (padi) employment was rather limited.
The gross family income varies from mukim to mukim, as does the gross 
non-padi income. On the whole, given the existing padi prices, the 
income of padi farmers was a meagre sum indeed, especially for farmers 
in Kuala Kurau and Bagan Serai mukims. However, the gross income figures 
can be quite misleading, for the figures on some indicators of living 
standard of farmers in this area provided some insight on their material 
wellbeing. Significant percentages do possess some of those items which 
may not be considered luxurious, but neither can they be measures of 
abject poverty.
The next part of this study was the estimation of the Cobb-Douglas 
production function for the input-output data of 139 cross-sectional 
sample farms using gross production of padi as the dependent variable.
The analysis was done under the assumption that the same functional 
form applies to all the farms. The factors of production considered 
initially were land, expenditure on fertiliser, insecticide, weedicide, 
tractor labour in machine hours, manual labour in man-days, soil 
fertility, tenancy status of the farmers, varieties of padi planted and 
irrigation quality; the last four factors entered as dummy variables. 
Using the average production function, the production coefficients of 
land, soil, irrigation quality, fertiliser and tractor labour were found 
to be statistically significant. The R value was high and the R-ratio 
significant at conventional levels of significance.
Manual labour was found to be correlated, though not highly, with 
land. The estimated coefficients for land, fertiliser, soil dummy, 
irrigation dummy and tractor labour were all found to be significant, 
whereas the coefficients for manual labour, insecticide, weedicide, 
variety dummy and tenancy dummy were found to be not significant. The 
regression coefficients obtained indicated the importance of land and
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soil in the gross output of padi for this area. The major part of the 
variability of gross output was explained by variations in those two 
factors.
The second major part of the production function analysis was the 
clustering of farmers into relatively homogeneous management groups.
The method of cluster analysis adopted was the distance-function cluster 
analysis technique of measures of dissimilarity amongst farmers.
Related personal characteristic questions asked to the sample farmers 
were used to provide profile scores for each component of the Nielson 
model. Five mutually exclusive management groups were identified, the 
fifth group was discarded due to the small sample group in it. Then, 
using dummy variables, management was introduced in the regression 
analysis as explicit variables, and the production coefficients re- 
estimated for all variables previously considered. It was found that 
management, as a group, marginally contributed to the explanation of 
the variation in gross output.
The production coefficients for land, soil, irrigation quality, 
fertiliser, machine labour, management group I, insecticide, manual 
labour and management group II were significant. However, the 
coefficients for variety, tenancy status and management group III were 
not significant. This analysis assumed that management affects the 
intercept only.
With a view to ascertaining whether management affected the slope 
of the regression (model 1) or affected both the slope and the intercept 
(model 2) further analysis was done considering only the effects of 
management on manual labour and fertiliser, the two most commonly- used
endogenous variables.
The production coefficients for management interacting with labour 
as a slope-changing agent, and management interacting with labour as a 
slope and intercept-changing agent, were all significant. The result 
was inconclusive as to whether to accept model 1 or model 2, or to accept 
management as an intercept-changing agent only.
For fertiliser, the result indicated that model 1 was superior to 
model 2. However, the result was inconclusive when comparing management 
acting as an intercept-changing agent, or management acting as a slope­
changing agent only. Quite interesting results were encountered when 
comparing production coefficients.
Chapter 7 tabulates returns to factors. First considered was 
returns to factors for the average Krian farmers. Factors like land, 
fertiliser, and tractor labour were found to be underutilised; while 
labour was inefficiently used. However, the latter, when interpreted, 
should be handled with care due to lack of alternative employment.
An attempt was also made to compare returns to factors for each 
management group. For labour, model 2 was used, and for fertiliser 
Model 1 was used to calculate returns. It was found that management 
group 1 quite consistently was more efficient in resource allocation than 
other management groups, for almost all factors of production, thus 
reinforcing a priori belief. Resource misallocation was also more 
pronounced in other management groups.
Perhaps more remarkable results could have been obtained should the 
introduction of management have greatly improved the regression fit.
As discussed earlier, management variables as a group marginally 
improved the explanatory power of the regression equation. The small 
improvement in explanatory power can be attributed to the factors 
considered during the classification of management groups. It could be
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that the data of the attributes used in the classification of management 
groups, based on profile scores, were not sufficiently discriminating to 
enable complete and exact division of farmers into management groupings, 
as they really existed in the sample farmers. The personal character­
istic questions used in the scoring of profiles mostly contained 
questions with the probable answers already provided. There was the 
danger that farmers might have chosen the easier way and agreed with one 
of those answers provided. A better discriminatory power could be 
achieved if more open-ended questions were used to really make the farmers 
give some thought before attempting to answer. Open-ended questions, 
especially those that probed the farmer's drives and motivations, his 
ability and capability and other management aspects very much more 
internalised in the mind of the manager, would perhaps give better 
discrimination between management groups.
On the whole, the production function analysis indicated that a 
significant percentage of interfarm variations in padi production can 
be explained in terms of differences in physical farm resource structures 
and productivities. The inclusion of a management variable set 
marginally improved the regression fit. The analysis further indicates 
the relative importance of factors beyond the control of the farmers.
Land, the most important factor, is scarce in a densely populated area 
like Krian. The scope for expansion is minimal. Soil fertility merits 
greater attention. While soil improvement is not impossible, extensive 
and painstaking efforts have to be directed to improve the soil con­
ditions of the relatively problem soil of Class 3, through better soil 
management. Several methods may be considered, including proper drainage, 
turning the subsoil up in a gradual process, and then burning the organic 
material to add to soil fertility.
This leaves fertiliser, tractor labour and manual labour, the 
factor inputs controlled by the farmer in the production process.
Efforts to raise income therefore must concentrate on fertiliser usage. 
The writer feels that besides insufficient amounts being used, incorrect 
timing of application also contributes to the low returns to this factor. 
Much more extensive trials have to be made in farmers’ fields to 
accurately determine timing and minimum amounts of fertiliser required 
by the farmer for the most profitable returns to investment for this 
particular factor.
Tractor power does contribute to greater productivity. More of 
this factor must be made available for use by the farmers, for it is 
felt the existing numbers of tractors are not adequate to service the 
area. The expansion of Farmers' Association activities will no doubt 
make available a greater number of tractors suitable for this particular 
area.
Extension should also be geared to improving the correct utilisation 
of insecticides. Insecticides are important components of greater 
productivity, for without proper pest control, productivity generated by 
the other factor inputs will be nullified.
On labour, perhaps more effort should be made to identify areas of 
cultural operations where labour input may give better results. Perhaps 
productivity will be enhanced if labour is directed to improving soil 
regimes through better soil management and pest and weed control.
The analysis also provides a general framework for further research 
to monitor responsiveness to existing and new technologies. Research 
should be directed at the various components of the management factor 
and the responsiveness of such components to different extension 
strategies. The adoption of new practices to increase resource marginal
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value products, will more than likely parallel management groups. 
Relatively better managers tend to be more responsive. Therefore, 
extension programmes aimed at increasing pad! production, and through 
it farm income, should be explicitly designed to take account of 
variation in the management ability of farmers. Failure to take 
cognisance of this fact will likely widen the gap in resource 
productivity between management groups. For analytical purposes the 
implications of research into management components are substantial, 
since more accurate measurement and prediction of the management 
factor would add greatly to the needed element in economic analysis 
(Minnesota A.E.S. Tech. Bull., 258, 1968).
Perhaps more importantly, further studies should be done to 
investigate whether existing arrangements for credit and marketing, 
input-output factor prices and the socio-economic value system, are 
incentives or disincentives to greater productivity. The level of 
padi production the farmers manage to achieve is not merely a function 
of the degree of allocative efficiency and other economic factors 
within their control, but also a function of their objectives and 
socio-economic value systems and constraints. It could be that 
potential management effects are substantial, but the farmers' decisions 
in the production process are greatly modified under the influence of 
values inherent in their existing socio-economic institutions. The 
institution of the 1zakat1 (see Appendix E) perhaps serves as a 
disincentive for greater productivity. (In its present administration 
of the 'zakat* institution, a farmer who is head of a household has to 
pay 10 per cent of his family's gross padi production per season.) In 
any case, greater productivity means greater amounts of padi would be 
siphoned off for 'zakat1 purposes. Under this situation, what incentive 
is there for the better managers to increase productivity?
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However, the analysis provides general discussions for identification 
of factors affecting farm productivity. Physical factors are important, 
so are farmers' managerial abilities; and perhaps the religio-social 
and other economic factors which environ the farmers. The main focus 
therefore would be to maximise productivity per unit area through crop 
investment, crop protection, agronomic practices, and production economies. 
Extension strategies must be geared to cater for differences in 
managerial abilities of farmers. Other religio-social factors must be 
modified to provide incentives for greater productivity.
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PERSONAL CHARACTERISTIC QUESTIONS THEMES USED AS A BASIS FOR MEASURING 
MANAGEMENT MODEL COMPONENT VARIATES (MUGGENS, 1969)
1. Biography (5 items)
(a) Age.
(b) Breadth of experience and outlook.
(c) Community responsibility and participation in village
or area level organisations.
(d) Education.
(e) Material possessions.
[Relevant questions: Nos. 35, 49, 58, 61, 65, 66, 79, 81, 94,
9 5 and 96.]
2. Drives and Motivations (4 items)
(a) Attitude towards credit.
(b) Relative income aspiration.
(c) Openness to new experiences.
(d) General abandonment of passivity and fatalism.
[Relevant questions: Nos. 33, 34, 67(g), 67(a), 82, 85, 86, 87, 
88, 91, 92, 93, 98, 99 and 100.]
3. Ability/Capability (4 items)
(a) Knowledge of agricultural inputs.
(b) Knowledge of timing of applications of agricultural inputs.
(c) Attitude to agricultural input uses.
(d) Adoption of recommended variety.
[Relevant questions: Nos. 20, 21, 22, 34, 83, 84, 103, 105 and
APPENDIX B
106. ]
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4. Management Process (3 items)
(a) Use of information sources.
(b) Readership index.
(c) Interest in agricultural development and national news
and radio broadcasts.
[Relevant questions: Nos. 68, 69, 70, 72, 73, 74, 75, 76, 77, 97,
108 and 109.]
In this study, a dichotomous scoring system was adopted to obtain 
variate scores for each farmer, the scoring being aimed at providing a 
summary index of overall modernity which is defined as a set of personal 
qualities which reliably cohere as a syndrome and which identify a type 
of farmer who may be described as fitting a reasonable conception of 
the modern farmer (Whitlam, 1973).
In terms of the Nielson Model, personal qualities which can be 
ascribed to Biography are age, education, breadth of experience and 
outlook, and social participation; Ability and Capability being 
reflected in their knowledge of agricultural and economic principles; 
Drives and Motivations are reflected by their openness to new experiences, 
beliefs in the efficacy of science and technology, and the general 
agandonment of passivity and fatalism, ambitions for oneself and one’s 
children to achieve high occupational and educational goals; while 
Management Processes are reflected by their use of information 
(specialised and scientific) sources, record-keeping and adoption 
practices (Wirth, 1964).
Appendix B (contd.)
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AVERAGE FARMER CHARACTERISTICS BY MANAGEMENT GROUP MEMBERSHIP
APPENDIX C
I II III IV
Sample of farmers 51 22 54 9
Age:
(a) proportion of farmers 
below 40 years old 70.6 9.1 14.8 66.7
(b) proportion between 40-49 11.8 50.0 25.9 11.1
(c) proportion between 50-60 11.8 22.7 27.8 11.1
Education:
Average number of years of 
education 4.8 3.1 2.4 4.7
Proportion completed 6 years 
education 37.3 13.6 3.7 44.4
Proportion attended Arabic 
Schools 49.0 13.6 11.1 11.1
Membership of Farmers' 
Association (proportion) 45.1 36.4 9.3 22.2
Average scores:
Biography 3.3 1.1 0.8 3.0
Drives and motivations 9.2 7.3 6.5 9.0
Ability 12.2 10.5 7.4 7.8
Managerial process 5.8 5.5 3.3 2.8
This appendix attempts to describe average farmer characteristics 
by management group membership. (As indicated earlier, the management 
group numbering scheme is quite arbitrary.) The average score is 
relatively higher for management group I for all management model 
component variates compared to other management groups. The average 
score for management group II is higher than management group III. The 
small number of farmers in management group IV limit the usefulness of 
any comparative type of description.
Generally, the average characteristics of farmers in management
group I are:
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(a) they were younger, most were below 40 years of age;
(b) they completed about 4.8 years of primary education;
a substantial proportion completed 6 years of primary 
education. Besides, a substantial number attended 
religious Arabic institutions.
(c) nearly half of them were members of Farmers' Associations.
Management group II member characteristics are:
(a) they were older; a substantial proportion were above
50 years of age;
(b) they spent less years in school;
(c) a third of them were members of a Farmers' Association;
whereas the proportion of farmers who were more than 50 years old 
were higher still in management group III; spent less years in school 
and only a small proportion were members of Farmers' Associations.
Compared to farmers of management group III, farmers in management 
group I, and to a certain extent farmers in management group II:
(a) are better educated;
(b) have greater knowledge of padi production;
(c) have relatively higher income aspirations;
(d) have indications of ambitions for themselves and
their children;
(e) have indicated their willingness to move to greener
pastures in search of greater income such as to 
FELDA schemes;
(f) have shown interest in national and international news,
(g) are appreciative of credit for agricultural supplies;
(h) are appreciative and utilise agricultural information
supplied by the Department of Agriculture.
Appendix C (contd.)
CORRELATION COEFFICIENTS BETWEEN PROFILE COMPONENTS
Biography Drives and Motivations Ability Managerial Process
Biography 1.00000 0.40577 0.38753 0.27230
Drives and Motivations 1.00000 0.35815 0.40428
Ability 1.00000 0.23579
Managerial Process 1.00000
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THE INSTITUTION AND ORGANISATION OF ZAKAT (AFIFUDDIN, 1973)
Zakat or religious tithes is one of the five Islamic pillars of 
faith. It is meant to be an instrument of social and economic justice 
to effect a just system of the distribution of wealth. Every Muslim 
is obliged to pay zakat if his property exceeds a certain specified 
limit, the payment being termed as a duty which man owes man, so that 
it conveys no idea of the superiority of the giver or the inferiority 
of the receiver. To ensure that zakat is paid by those able to pay, 
a certain proportion of the property or income called nisab is fixed, 
below which no obligation for payment is imposed.
There are two bases for the payment of zakat:
1. Zakat paid from accumulated and unused personal 
property such as money, livestock, gold and silver.
2. Zakat paid from income derived from production and 
trading or commercial activities.
The specified amount of payment for the first category is one-fortieth 
of the total property, while that of the second category is ten per 
cent of the gross income. Zakat is levied on the person who sows the 
seed, hence it does not differentiate owner or tenant farmers. Thus 
under the present administration of the zakat institution the farmer, 
regardless of whether he is the owner or the tenant, who is the head 
of a household, has to pay 10 per cent of his gross production per 
season to the zakat authorities.
APPENDIX E
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APPENDIX F
THE QUESTIONNAIRE
SOCIO-ECONOMIC SURVEY
1973
KRIAN IRRIGATION SCHEME
Name of Earner:
Name of Village:
Name of Area:
Name of Enumerator:
Date of Survey:
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A. TENANCY
1. What acreage of the land operated 
by you are:
( owned* is to mean land to which 
he has title to; if the land is 
under the name of his father/ 
mother it means that the land 
does not belong to him)
a. owned ..................  relong
b. rented .................  relong
c. leased .................  relong
d. under sharecropping .... relong
(If the answer is (a) proceed to Q.14)
2. If you rent this padi land, where 
does the owner live?
1. in this village
2. in this area but different village
3. in a village in this district
4. in the town
3. How long have you been renting this 
land?
......... years
For how long are you allowed to rent 
this land?
years
4. Who is the owner of this land?
1. relatives
2. non-relatives
5. If the owner of the land is a 
relative, who is he/she?
1. brother/sister
2. father/mother
3. uncle/aunt
4. grandfather/grandmother
5. cousins
6. nephew/niece
7. father/mother-in-law
Card No.
Ident. No.
Locality
Appendix F (contd.)
STATUS
a=owner-operator 
a+b/c/d=owner tenant 
b=pure tenant
X with status
CODE
1. 3 years
2. 4-7
3. 8-11
4. 12-15
5. 16-19
X with status
X with status
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6. How do you pay the rent? X with status
1. paid in cash before planting
2. paid in cash after harvesting
3. paid in kind before planting
4. paid in kind after harvesting
X with question *5
7. Do you have written agreement
regarding tenancy with your relatives?
X with status
X with question *5
1. yes
2. verbal agreement only
8. If verbal agreement, do you think 
your relatives would take back the 
land when'how he/she likes?
X with status
X with question *5
1. great possibility
2. can happen
3. no
9. If not, why not?
10. If the owner of the land is not your 
relative, is he/she your long 
acquaintance?
X with status
1. yes
2. no
11. How do you pay the rent? X with status
1. paid in cash before planting
2. paid in cash after harvesting
3. paid in kind before planting
4. paid in kind after harvesting
X with question *10
12. Do you have written agreement
regarding tenancy with the landlord?
X with status
X with question *10
1. yes
2. verbal agreement only
13. If not, do you think your landlord 
would take back the land when/how 
he/she likes?
1. great possibility
2. can happen
3. no
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14. If not, why not?
Appendix F (contd.)
(If the farmer does not least his 
land proceed to question 17)
15. If the land is leased to you, where LEASE
does the landlord live?
1. in this village x with status
2. in another village in this district
3. in a village in another district
4. in the town
16. How long is this lease arrangement? CODE
.......... years 1. 5 years
2. 6-11
3. 12-17
4. above 18
17. How much do you pay/relong for the Average
time period of the lease?
dollars
(If the farmer does not share-crop 
proceed to question 20)
18. If you share-crop, where does the SHARE-CROPPING
owner of the land live?
1. in this village X with status
2. in another village in this district
3. in a village in another district
4. in the town
19. How do you share the crop? X with status
1. one-half
2. 2/3 given to the landlord
3. 1/3 given to the landlord
20. Are you aware of the Security of Tenure X with status
and Rent Control Act enacted by the
government?
1. aware
2. not aware
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21. Do you agree if the government x with status
fixes padi land rent payment at
a reasonable rate?
1. agree
2. do not agree fully
3. do not agree
4. do not know
22. If you do not agree/fully agree
can you give reasons?
Appendix F (contd.)
23. Do you own any padi land in areas X with status
other than this village?
1. yes
2. no
(If no proceed to question 26)
24. If yes, do you? X with status
1. cultivate the land yourself
2. rent it
3. lease it to other people
4. your son cultivate it
5. your relative operate it
25. How far is the padi land from your 
village?
........ miles
26. (a) In this village, what is the normal 
rent per relong?
1. one season ........ dollars
....... gantangs
2. two seasons ........ dollars
....... gantangs
(b) Normally, where do you receive/pay X with status
the rent?
1. in the field
2. in the landlord's house
3. in your house
4. at the village shop
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27. Do you own any rubber/coconut/ 
any other smallholdings?
1. yes
2. no
(If the answer is no, proceed to 
question 30)
28. How far is this smallholding from 
this village?
....miles
29. Who manages this land?
1. by yourself
2. rented to other people
30. Who is the owner of the land on 
which your house is located?
1. your own land
2. belong to relatives
3. belong to other people
31. (a) Are you originally from this 
village?
1. yes
2. no
(b) If no, from where?
1. from this area
2. from an area in this district
3. from outside this district
4. from another state
5. from the town
32. Is your wife originally from this 
village?
1. yes
2. no
If no, from where?
1. from this area
2. from an area in this district
3. from outside this district
4. from another state
5. from the town
Appendix F (contd.) 
X with status
X with status
X with status
X with status
X with status
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33. Do you have jobs other than padi x with status
cultivation?
1. yes
2. no
Appendix F (contd.)
34. If yes, what sort of job? X with status
1. carpentering
2. petty trading
3. work for wages on other peoples' lands
4. village religious teacher/religious
leader
5. school gardener
6. tailor
7. others
B. FAMILY
35. How old are you? ....
36. How old is your wife: ....
37. How many children do you have
, children
38. How old are they?
Male Female
1..... 1.
2...... 2......
3...... 3......
39. How many stay with you in this house?
....... people
40. Out of these, how many are:
1. schooling ........
2. work on the padi farm .......
3. work in the rubber holding ....
4. part padi/part rubber .....
5. salaried and working in government
service in the town .....
6. a businessman in the town ....
7. not working at all .......
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41. Do you have children attending 
Arabic school?
1. yes
2. no
42. If yes, now many? ....... children
43. Are there any of your children who are 
already married staying with you?
1. yes
2. no
(If no, proceed to question 47)
44. If yes, who are they?
1. son
2. daughter
45. And how many? .............
46. Are their parents-in-law staying 
with you also?
1. yes
2. no
47. Do you have children not staying 
with you?
1. yes
2. no
(If no, proceed to question 59)
48. If yes, how many? .........
49. Where do they live?
1. in towns
2. in a rural area
50. How many of them are staying in 
this village?
51. How many are living in another 
village in this area?
52. How many are living in another 
district?
53. How many are living in another 
village but in this district?
Appendix F (contd.) 
X with status
X with status
X with status
X with status
X with status
X with status
MIGRATION
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54. How many are living in other 
villages in other states?
Appendix F (contd.)
55. How many are living in government 
land schemes?
56. How many are living in towns?
57. What are the names of the towns?
58. Out of those living in the towns, 
how many are:
1. schooling
2. earning wages in
government/ 
private business
3. unemployed
4. petty trading
59. Besidesyour wife and children are 
there any other persons living 
with you?
1. yes
2. no
(If answer is no, proceed to 
question 61)
60. Who are they?
1. your father/mother
2. your f a the r/mo the r-in-1aw
3. your son/daughter-in-law
4. your brother/sister
5. your niece/nephew
6. your uncle/aunt
7. your grandfather/grandmother/
grandchildren
8. other people not related to you
61. Other than your children, are there 
any of your close relatives* 
emigrating to the towns?
1. yes
2. no
X with status
X with status
X with status
* meant to be brother, sister
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62. If yes, which towns?
63. Other than your children, do you 
have close relatives emigrating to
other villages outside the district? X with status
1. yes
2. no
64. If answer is yes, which district?
C. URBAN CONTACT
(Questions 65 and 66 are to be asked if 
the farmer has relatives living in the 
town)
65. In a year, how often do you visit 
your relatives living in the town?
..........  times
66. In a year, how often do your relatives 
living in the town visit you?
times
67. To which town do you normally go to for your 
shopping during the following times?
Town Distance
a. to purchase farm inputs
b. to purchase provisions to 
prepare for the fasting month
c. to purchase provisions to 
prepare for the Festive 
Seasons
d. for entertainment
e. for light refreshment, 
coffee, etc.
f. to purchase house items, 
planks, etc.
g. to sell padi, rubber, poultry, 
etc.
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D. COMMUNICATION
Appendix F (contd.)
68. If you want to ask something x with status
regarding your farm problems,
whom do you normally go to?
1. griculture epartment
2. your neighbours
3. farmers in another village
4. firms/agents selling chemical
products
5. Farmers’ Associations/
co-operatives
69. If you have a misunderstanding with ^ with status
people of your village, to whom
do you normally go to for advice?
1. Penghulu (area chief)
2. village chief
3. village teacher/religious chief
4. your relatives
70. Who do you think has the most X with status
influence on your everyday life
in this area?
1. Penghulu (area chief)
2. village chief
3. village teacher/religious
chief
4. village school teacher
5. government officers
71. Is he your relative? X with status
1. yes
2. no
72. Do you have a radio set? X with status
1. yes
2. no
73. If the answer is yes, how often do X with status
you hear the following programmes?
(a) agricultural programme in the 
morning
1. did not listen
2. sometimes
3. very often
(b) rural development programme
1. did not listen
2. sometimes
3. very often
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(c) news broadcast
1. did not listen
2. sometimes
3. very often
74. Do you buy newspapers?
1. yes
2. no
75. How often do you read newspapers 
either borrowed or your own?
1. every day
2. sometimes
76. Which of the Malay newspapers do 
you like best?
1. Romanised
2. J awi
3. no idea
77. Do you normally receive agricultural 
pamphlets from the Department of 
Agriculture.
1. yes
2. no
E. EDUCATIONAL STATUS
78. Did you ever attend Malay school?
1. yes
2. no
79. How many years did you attend Malay 
school?
.........  years
80. Did you ever attend Arabic Religious 
school?
1. yes
2. no
Appendix F (contd.)
X with status
X with status
X with status
X with status
X with status
CODE
1. 2 years
2. 2-4
3. 5-7
X with status
81. How many years did you attend the 
Arabic Religious school?
years
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F. SOCIO-ECONOMIC VALUES
Appendix F (contd.)
82. Do you wish to increase the X with status
acreage of your padi land?
1. yes
2. no
83. If you wish to increase your padi X with status
land area, how would you do it?
1. buy
2. rent more
3. lease more
84. If you think what you have is X with status
sufficient how do you propose to
increase the yield of your padi?
1. by using guano/organic fertiliser
2. by using commercial fertiliser
3. other methods (specify)
85. If you are given the chance to own X with status
a piece of land much bigger and more
fertile than the piece that you have 
now, but the land is in another area 
far from your village, do you want to 
go there?
1. will go
2. will not go
3. no idea
86. New varieties of padi require sufficient X with status 
fertiliser and pesticides to get high
yields. If you do not have enough money 
would you borrow from anywhere to pur­
chase sufficient amounts of fertiliser 
and pesticides?
1. will borrow
2. will buy to the amount that I can
87. Suppose if you are asked to save your X with status
money in the Agricultural Bank/Post
Office/Farmers' Association an amount of 
$10 from your padi sales, and that the 
bank gives you interest of 40c per $10 
saved after a year, would you like to 
save?
1. will save
2. will not save
3. do not know
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88. If you save, how do you like the 
interest to be paid to you, at 
least for the first and second 
year?
1. in cash
2. in the form of fertiliser
and pesticide
89. If you do not save, can you give 
reasons?
1. do not believe in banks
2. interest is sinful to receive
3. the bank is only for the rich
90. Where would you keep your money?
1. in the house
2. with the shopkeeper
3. with relatives
91. Last year, which items took up a 
major portion of your expenditure? 
(list out according to 1, 2 and 3)
1. clothing
2. homecrafts
3. food
4. entertainment
5. touring
6. feast
7. children's schooling
8. farm inputs
92. Do you possess the following items?
Number
a. motorcar .....
b. motorcycle .....
c. bicycle .....
d. sewing machine ......
e. oil stove .....
f. sets of chairs .....
93. Suppose you inherit something and 
become wealthy next month, which of 
the following items would you spent 
on most?
1. repairs to your house
2. make a thanksgiving feast
3. purchase a Honda motorcycle
4. purchase house items
5. go on a tour
6. save for a pilgrimage to Mecca
7. build a new house
8. buy a pedestrian tractor
9. buy land/open a business 
10. buy buffalo/cattle
Appendix F (contd.) 
X with status
X with status
X with status
X with status
X with status
X with status
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94. Are you a member of any Farmers' 
Association/Co-operative Society?
1. yes
2. no
95. Do you think by becoming a member of 
Farmers' Association/Co-operative 
Society will benefit you?
1. will derive benefit
2. will not benefit much
3. not at all
4. no idea
96. Do you often go to the government 
clinic for treatment?
1. often
2. not often/sometimes
3. never
97. When the government introduced the 
Padi Fertiliser Subsidy Scheme in 
1966-1970, did you often go to get 
subsidy coupons from the Agriculture 
Department?
1. often
2. not often
3. never
Appendix F (contd.)
X with status
X with status
X with status
X with status
98. What are the three things very much
needed by the people in this village? X with status
1. pipe water
2. road
3. wells
4. mosque/surau for the village
5. community hall
6. school
7. police post
8. clinic
9. electricity
10. telephone
99. Suppose at some future date, the price X with status
of padi falls to a very low level, and
that the price of other agricultural 
products such as com, groundnuts, 
tobacco, etc. , goes up, would you leave 
your padi cultivation and plant these 
crops on your land? (This means you 
have to buy rice from the money earned 
by selling these agricultural 
commodities)
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1. would leave pad! cultivation
2. would cultivate half with padi
and the rest with those crops
3. would never leave padi for those
crops
100. Do you agree with the proverb x with status
Rezeki secupak tidak akan jadi 
segantang' (which means, 'Try you 
may but succeed you will never')
1. yes
2. no
Appendix F (contd.)
G. ECONOMIC STATUS
101. Occupation
Padi farming Non-farm (padi) work
——----------
Estimated 
income from
Relationship Age I Sex Full­
time
Part-
time
j
Nil including labouring and 
wage-work
non-farm 
(padi) last 
year
1. head of 
household j
2. wife 1
3. child 1 |
j
4. child 2
5.
6.
7. |
TOTAL !
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102. Pad! land and others
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Crop type/
Enterprise
Yield
(re­
long)
Land rent
per year 
for land 
rented
or
leased
Income/year
from rent 
for land 
rented or 
leased to 
other people
Doub le 
crop 
(yes/ 
no)
Estimated
net
income 
per year
1. padi
2. coconut
3. rubber
4. orchard
5. fish
6. poultry
7. others 
(specify)
TOTAL
103. Use of agricultural inputs
How inputs purchased
Cash Credit from 
shop or 
other
individual
Credit 
from 
F.A. / 
Co-op
Inputs Type
Total 
expendi­
ture per 
season/ 
year 
(qty/cash)
How applied
Broadcast
lx 2x 3x 4x
1. nursery 
ferti­
liser
2. basal 
mixture
3. urea
4. insecti­
cide for 
the
nursery
5. insecti­
cide
6. weedi- 
cide
7. others 
(specify)
TOTAL
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104. Labour inputs
Appendix F (contd.)
Type
of
work
Family la
of w
3our (number of days
ark) per relong Hired
labour
(expen­
diture)
Tractor
husband wife child
child
below
14
years
pedes­
trian
4-
wheel
owned
by
farmer
1. nursery 
prep­
aration
2. ploughing/ 
land 
prep­
aration
3. final 
land 
prep­
aration 
before 
planting
4. planting
5. weeding
6. ferti­
liser 
appli­
cation
7. pesti­
cide 
appli­
cation
8. har­
vesting
9. trans­
porting 
padi
10. drying, 
winnowing 
and
bagging
TOTAL J— 1
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105. How do you rate the application of the following on the yields 
of your crops?
Appendix F (contd.)
quite verysuccessfulsuccessful successful
1. fertiliser
2. insecticide
3. weedicide
4. others
(specify)
106. PADI YIELD
i) How many varieties did you plant during the last season? 
Name: a.
b.
c.
ii) What is the yield per relong?
Type of padi Yield per relong
a.
b.
c.
107. How much do you intend to keep for your family consumption?
.................  gantangs
108. Where did you sell your padi? X with status
1. Chinese middlemen
2. Malay middlemen
3. padi mills
4. co-operatives
5. Farmers' Association
109. What price did you receive?
Type of padi Price/pikul
1.
2.
3.
4.
(See Question 102. If the answer is double-cropping, proceed to
Question 112)
162
Appendix F (contd.)
110. Why didn’t you doublecrop?
a.
b.
111. How many relongs do you intend to double-crop for the coining 
season?
................. relongs
112. Suppose that you are to work on this land by yourself without 
help from your family and others, how many days would you take 
to complete each of the following operations?
One person to do the job Number of days in which job can be completed
1. nursery preparation
2. ploughing/land preparation
3. final land preparation 
before planting
4. planting
5. weeding
6. fertiliser application
first "
second
third "
7. pesticide application
8. harvesting
9. transporting padi
10. drying, winnowing and 
bagging
